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STUDIES OF THE BREEDING BIOLOGY OF 
HORNED LARK, WATER PIPIT, LAPLAND LONGSPUR, AND 
SNOW BUNTING ON BYLOT ISLAND, NORTHWEST 
TERRITORIES, CANADA 


By WiiuiaM H. Drury, Jr. 
INTRODUCTION 


This paper is divided into three parts. The first part reports detailed 
observations on the breeding biology of the four species. I have included 
many details because they show ecological factors deserving discussion, 
and behavior differences suggesting unexpected geographical variation. 
The second part discusses ecological questions such as how the four 
species survive together without competition, what adaptations allow them 
to breed successfully in the Arctic; and what is the relation of large 
northern clutch-sizes to annual production and the short breeding season. 
The third part compares the courtship behavior of Lapland Longspurs 
with studies of other buntings, specifically Andrew’s (1957) aviary 
studies. These comparisons suggest either that there are unusually large 
geographical and interspecies differences among buntings, or that their 
evolutionary relations are not clear. There appear to be adaptive changes 
in territorial behavior during the early part of the longspur’s breeding 
cycle. 

The 1954 Bylot Island Expedition spent from 12 June to 29 July at the 
mouth of the Aktineq River, southern Bylot Island, approximately 73° 
North Latitude, 79° West Longitude, District of Franklin, Northwest 
Territories, Canada. Bylot Island is on the border between the Low and 
High Arctic areas, and is just north of the north coast of Baffin Island 
(see map in Miller, 1955). 

Short descriptions of the trip (Drurys, 1955) and of the area (Van 
Tyne and Drury, 1959) have been published. A popular account of 
certain aspects of the expedition has been published as Spring on an 
Arctic Island by Katharine Scherman (1956). 

The observations in this paper were made by William and Mary 
Drury, and Dr. Benjamin Ferris, who concentrated their time on the 
breeding birds; and by Josselyn Van Tyne, who contributed information 
gathered on daily collecting trips. No collecting was done in a study area 
of one square mile. 


Contribution No. 16 from the Hatheway School of Conservation Education, Massa- 
chusetts Audubon Society, South Lincoln, Massachusetts. 
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The study and preparation of this paper was made possible by a 
sabbatical half-year at Harvard University in 1955. Since the first draft, 
time and expenses associated with publication have been available through 
the Hatheway School, Massachusetts Audubon Society. Josselyn Van 
Tyne’s sickness and untimely death prevented preparation of a joint 
report and delayed publication. 

The accompanying map (Figure I) shows the vegetation of the study 
area and nests. A field map of the study area, showing elevations and 
names used in the text, has been published with the faunal list (Van Tyne 
and Drury, 1959), and in Drury (1960). 

Subspecies identifications and comments are to be found in the faunal 
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Figure 1. MAP OF THE STUDY AREA, showing the vegetation types and 
location of nests discussed in the text. 
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PART I: SPECIES ACCOUNTS 
HORNED LARK 


Eremophila alpestris (Linnaeus). (Eskimo: Kah-oh-rid-lee-rah or Kah- 
6h-dlee-rah) . 
HABITAT 


Two nest territories and the areas occupied by 22 pairs were all in 
the most exposed places of the uplands, almost free of vegetation. These 
areas were on hilltops, ridges, old beaches, or frost-heaved areas where 
most of the surface was tan, angular gravel. All were the first places 
free of snow, and the typical plants were: black, crustose lichens and 
dead mosses, Gray Lichen (Stereocaalon paschale [L.] Ach.) , and clumps 
of Purple Saxifrage (Saxifraga oppositifolia L.), and Poppy (Papaver 
radicatum Rottb.). Arctic Willow (Salix arctica Pall.) and Bell Heather 
(Cassiope tetragona {L.| D. Don), grasses and Grass Rush (Luzula 
confusa Lindeb.) grew in mats in the hollows and on slopes. 


DISTRIBUTION AND DENSITY 

Hoyt’s Horned Larks (E. a. hoyti), although not numerous in any spot, 
were the most widely distributed bird, except that Snow Buntings oc- 
curred in the mountains above the icecap. There were four pairs of 
larks in our study area. The centers of their territories were about 400 
yards apart. I have reported census data for the four passerine species 
dealt with here in Van Tyne and Drury (1959). 


TERRITORY 

Song. Larks were singing when we arrived, and continued to sing until 
26 to 28 June; then frequency dropped and we heard none after 3 July. 
The birds sang over: the west end of Kungo Hill (Drury, 1960); the 
Upper Phalarope Ponds; and Tui-Tui Tabletop. Each songpost was 
constant and over the center of a territory. We agree with Pickwell 
(1931, 1942) that only one bird was in the air at once, but we have no 
indication that singing larks flew over a neighbor’s territory. We heard 
the “recitative” (Pickwell) rarely in the evening, and rarely heard any 
song given from the ground. These were short bursts, and seemed to be 
preliminary to a flight song. Pickwell points out that human intruders 
are greeted with a flight song, and a dispute at Golden Plover Creek 
described below may have been caused by our approach. 

Just before a bird flew up to sing, he stopped, standing unusually erect 
with horns raised and feathers sleeked (Figure 2) on a tuft of grass or a 
rock. He used the same take-off perches regularly. The posture and 
movement contrasts with the crouched, shuffling amble of a lark feeding 
undisturbed (Figure 2). The bird rose with undulating flight, silent, 
sometimes as if in spirals but really “tacking” upwards. When he began 
to sing, he sailed with spread wings and tail (Figure 2), or dropped 
with nearly closed wings. Between songs he climbed for 10 to 20 beats. 
In this way he hung nearly in place, but moved up and down singing 
short-lisping phrases, Pickwell’s “intermittent song,” more or less con- 
tinuously. Pickwell (1931) gives about five minutes as the maximum time 
for a song flight. In our subjective impression, the song is mellower 
than the rather dry song of a “Prairie” Horned Lark (E. a. praticola) and 
more like that of the northern subspecies (E. a. alpestris). The bird 
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performed the same reckless drop to the ground after singing. Birds sang 
150 to 200 feet over Kungo Hill. Early morning, evening between 2000 
and 2200, and cloudy, windy days, were favored for singing. In a wind, 
the singing bird soared with wings half-closed and tail widely spread, 
flying always into the wind. Under such conditions they often sang 
at about 50 feet. 


AGGRESSIVE BEHAVIOR 


We saw one boundary quarrel on the west side of Golden Plover Creek 
on 21 June. A bird from overhead dove at the bird feeding on the river 
bank and drove it rapidly about 40 yards in a zigzag course towards 
Kungo Hill, then rose again to give a flight song. 


FLIGHT SONG 


AT SONG PERCH FLIGHT SONG 


fe FEEDING 


LZ a tis - ssee-serillip 
DISPLACEMENT FEEDING 
BEFORE INTRUDER AT NEST 


HORNED LARK 2 
Figure 2. WATER PIPIT, SNOW BUNTING, AND HORNED LARK. Displays. 
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On 14 June two larks fed freely with five Snow Buntings and five 
Lapland Longspurs on the still wet, grassy crest of the Bluffs at the west- 
ern edge of their territory. This persistent flock behavior may have been 
correlated with the lateness of the 1954 season. Only 10 to 15 percent 
of the land surface was free of snow at this period in 1954, whereas D. V. 
Ellis tells us that at the time of his visit, 1 June, 1955: “There was very 
little snow on the ground by the (camp) site.” 


NEST AND EGGS 


During the first week (12 to 20 June), the males were either constantly 
singing aloft or closely following the females. According to Pickwell, 
these actions indicate nest building as much as does nervous activity of 
the female. We did not find any nests until the young had hatched. 

Nest sites and construction of hoyti agree with those of Pickwell for 
praticola and DuBois (1935) for leucclaemo, but differ from those of 
alpestris. Townsend and Allen (1907), Sutton (1932), Soper (1946), 
Wynne-Edwards (1952), Sutton and Parmelee (1955) describe the nest 
of alpestris as sunk in growth of lichen or moss, perhaps under a hum- 
mock, but definitely in the vegetation. The *wo nests we found were on 
bare ground, on a steep slope, and in a shallow excavation with no 
evident relation to a clod. They were on the upper edge of continuous 
mat plant cover and had southern exposure. The lower side of the nest 
was built of small, flat stones and pieces of dirt or clod held together 
by drying and by lichen thalli (compare DuBois, 1935). The nest lining 
was tightly woven of gray, dead grasses and Grass Rush, with four to 
six feathers. The floor of the nest was dirt.' 
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Figure 3. HORNED LARK YOUNG IN NEST NO. 2. Young are four days old 


and were not seen to be brooded during the day. 
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Figure 4. HORNED LARK YOUNG IN NEST NO. 1. Young is six days old. 


Clut« 1-Size. One of our nests had four and one five eggs; the four 
familie found out of the nest each had five young. 


HATCHING AND CARE OF NESTLINGS 


1. Feeding. We did not see larks brood their young on the nest 
during the day. They did not fly directly to the nest, but lit at a spot 
about 20 yards away and ran, stopping as if to feed, along an irregular 
route to the nest. The giving of food to the young was so rapid that it 
seemed to be a contfnuation of feeding unless one knew of the nest site. 
After feeding, they rati 10 feet or more, stopped once or twice, then flew 
to a rock, dropped the fecal sac they usually got, and wiped their bill. 
Both parents fed the young. 


2. Development of the young. Pinfeathers were evident the third day 
amid the yellow-buff down. The nestling skin was brown. The inside of 
the mouth of the nestling for the first four days is yellowish, reddish below 
the tongue and bill rami. In this period the young gape at any disturb- 
ance. After their eyes are open (between the third and fourth day), the 
nestlings press themselves flat and still into the bottom of the nest on 
approach of a human. Fourth day young are shown in Figure 3. Sixth 
day young are shown ip,Figure 4. They keep this behavior until they leave 
the nest. For the first-jeeek after leaving the nest, even when able to fly, 
the young will allow approach to within 15 to 20 feet. The parents’ 
jrrreeeeet alarm note makes them crouch until disturbed individually. 


‘Detailed descriptions of the nests, their construction, topographic locality and 
vegetation surroundings, are on file at the Hatheway School, Drumlin Farm, South 
Lincoln, Massachusetts. They are omitted here because of their bulk and because 
they are of very specialized interest. We have descriptions for all species treated 
in this paper. They can be consulted on request. 
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The young were five days out of the nest (6-11 July) before they flew 
about 30 yards, but five days coincides with the minimum for the species. 
Our observations agree with Pickwell that the fledged young, barely able 
to fly, hop instead of walk. 


3. Nestling period. The nestling period was eight-nine days compared 
to 9-12 days in five nests in leucolaema, DuBois (1935). 


REACTION TO PREDATORS 


When we were near their nests, the larks fed nervously and rapidly, 
covering a large area and circling around the nest and intruder. When 
feeding undisturbed, they fed creeping and walking here and there over 
the barren dirt of “frostings” (Washburn, 1956) and wind-cleaned areas. 

When there were eggs, or eggs and young in the nest, the female left 
the nest when we first appeared over the skyline at a distance of 250 to 
300 yards, “casual abandonment” mentioned by Pickwell (1942). Her 
flight was low and direct and followed the same route each time. We 
found no distress display at the nest, but found it frequently with parents 
with flightless or weakly-flying young. When with their young the parents 
sat very close, then sprang from the ground with noisy wingbeat. The 
male was much less aggressive and under these circumstances often rose 
ten to fifteen feet into the air and sang a few short, atypical phrases. 

On 30 June larks started to give a different alarm note, a contralto 
shorebird-like jrrrreeeet; the regular alarm call is tseeeep. 


WATER PIPIT 


Anthus spinoletta (Tunstall). (American Pipit). (Eskimo: Engeoodk- 
djéevook). 


HABITAT 


This species was almost entirely restricted to the sun-soaked ravines 
cut into the Bluffs west of camp. Soper (1928, 1946); Sutton and Par- 
melee (1954a): Wynne-Edwards (1952) agree that this species is re- 
stricted to steep slopes, where the sun can have maximum warming effect. 
We found pipits at this, the most northern recorded nesting site, to be 
closely correlated with the most mesophytyic vegetation, richest in 
species of plants. 


DISTRIBUTION AND DENSITY 


Along the mile-and-a-half stretch of the Bluffs west of camp, there 
were seven areas where parents scolded. Each group was separated by 
a gap of at least two valleys. 


TERRITORY 


Song. Pipits were in song on 12 June. Various authors (Sutton and 
Parmelee, 1954a; Soper, 1928) record a song which changes in quality 
or accent. Others (Dixon, 1938; Pickwell, 1947) record songs that 
change only in tempo, accelerating rapidly as the bird dives from the 
top of its flight. Townsend and Allen (1907) and Lewis (in Bent, 1950) 
record a trilling song. We heard uniformly two-parted songs given on 
the ground and in the air. Just before starting to sing, the bird ran 
nervously, fitting onto rocks where he sang briefly, and sleeked his body 
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feathers (Figure 2). As he flew up, usually to the level of the crests of 
the Bluffs, he called tsoo-tsoo-tsoo-tsoo and beat his wings in a nervous, 
shallow beat. Then he glided down with primaries closed and secondaries 
open, tail furled or partly open, and immediately changed his song to an 
accelerating chwee-chwee-chwee-chwee (Figure 2). He lit again on a 
conspicuous rock or ridge and stood with neck stretched up and feathers 
pressed flat, scolding tseep or, as often, repeated his song from the 
ground. In the ground songs, the chwee-chwee was more common. 

On 29 June, a pipit flew into a neighbor’s territory calling the usual 
flight call chip-chip, chip-chip-chip. As it trespassed, the territory holder 
trilled loudly, dropped off its high perch at the crest of the ridge, and 
dove at the newcomer who fled. Shortly one bird returned, sat on its 
usual tussock perch, and called tseep-tseep, zzeeep-zzeeep-zzeeep. On 
another occasion, we heard a parent give the trilling song while carrying 
insects. This song seemed associated with imminent attack. 


Song stopped during the first week of July. We heard song once 
20 July. 


AGGRESSIVE BEHAVIOR 

On 15 June we saw many chases in several ravines west of camp. 
Two birds met and had a brief fight; then one chased the other at break- 
neck speed in and out of the ravines, up and down from the Bluffs to 


the beach, round and round, then they just vanished into a ravine. In 
some cases three birds were involved. 


TERRITORIES STUDIED 


Each pair of birds fed in four or five valleys along a distance of about 
100 yards and 200 feet high. Sometimes when feeding, silent birds 
intruded into neighboring territories without fights. At other times, 
seemingly without relation to the progress of the breeding cycle, intruders 
were vigorously attacked. 


NEST AND EGGs see Table | 
The nest was built entirely of grasses. 


REACTIONS TO PREDATORS 


We found parents with young in late July. A zzeeep scold-note and 
nervous walking around in the low vegetation, accompanied by vigorous 
tail-bobbing while they seemed to feed in the matted growth was asso- 
ciated with alarm at the nest. Such alarmed birds did not run and 
dart, however, as they do when really feeding. On returning to the nest, 
the disturbed parent characteristically “fed” along the edge of the slump 
terrace sheltering the nest, then hopped down and entered the nest. 

When we first saw parents carrying food to young in late July, we 
heard a new alarm note, zing-zing. 


FEEDING 


Occasionally these birds fed on the frost-heaved barrens on the slopes 
of Kungo Hill or on the meadows at the crests of the Bluffs, but they 
usually fed in the edge of open areas, walking in and out of the tufts of 
grass, through mats of Bell Heather, patches of Locoweed (Oxytropis 
Maydelliana Trautv.), and Vetch (Astragalus alpinus L.). They seemed 





= 
oo 
° 
~~ 
3 
=) 
© 
5 
a) 
vo 
ev 
_ 
is) 
a) 
S 
3 
= 
3 
R 
* 
3 
= 
eS 
= 
Fs 
& 
a 


(OM1 Yoo} 
aT aM) S 


Zuik,y peonpoig 
a1ojaq ~Bunox ‘ON 
sheq] 


ET-Zl 


68 


SIA] 
ul 
skeq 


AInf 61-2 
Aint 81-Z 


Aint g-¢ 
Aint 6 


pospaiy 
91eq] 


poyoiey 


Jaquiny 


eunf ¢Z ul 
T°} JOO" 
*[eSBOM 

4q Ane g 
pesorsaq 


payor 
*[esBamM 


Aq 2unf 6Z 
pefo11s9q 


"[asBom 
Aq A[nf Z 
peAorsaq 


Ane | 


-aunf o¢ peyoreH 


win ey 
[Pury 


peyoieH 
areq 


VLVdG LSAN—I Wav 


"9ABI| 

01 Apeai 
sunod ¢ 
*ys0u 
Sutury] 


s33o 


$339 ¢ 


S330 9 


“ple 
Shep H-¢ 
‘Sunod C 


332 | 
sunod ¢ 


~ punoy 
uayM 
$]U9}U107) 


‘beunyy 
yo yueg 
‘spond 

ur AT[ng) 
“yoor) Bul 
“jung MOUS 
apis say 
“ATTN Ye] 
apIs 1S9A\ 


“IOALY PUT 


apts s98K 


‘spud 
ul OUTARI 
youu] 


Ay[ng) 4ae"] 
‘doya[qey, 


MpE-myL 
ysBayINoS 


‘2081 


‘rapjnog 
Jopun 
9OTAaI) 
“rahe, Apues 
ul 9[0H 


Aint 81 
eunf 0z 


‘aspu o1eq 
uo 3/0} 
‘aspli a1eq 
uo 3[0H 
‘yueq pues 
ur 9foy 
Surmway sunt ¢Z 


ONILNNG AONS 
‘aqoy 
uorjoNyIpos 
Japun ad1Aar) §= aunt 6Z 


LidId YWALVM 


Arf Z 


Aine | 


*ssBia 
ieou ‘pues 
pue [aavis 

paavay-1s01 J Ane | 
“1ayyeay 
ieou ‘jaael4gy = aunt o¢ 

WUV'T GANYOH 

punog 


oh 6 | 





10] Drury, Bylot Island Breeding Biology Se eneng 


January 


to like the taller growth, where they fed threading their way through, 
ducking under branches, stepping over low growth. At other times, 
they fed by searching over the surface and catching insects by short 
runs and flights. 

Uccasionally, when flying around in pairs feeding, they gave a call 


similar to that of a Common Redpoll (Acanthis flammea)—dik-dik, 
dik-dik, dik-dik-dik. 


LAPLAND LONGSPUR 
Calcarius lapponicus (Linnaeus). (Eskimo: Kungnuktah). 


According to Frazer Rowell (1957), our breeding records for this 
species are the farthest north; but the A.O.U. Check-list (1957) lists 
breeding at Dundas Harbor, Devon Island, and at Thule, Greenland, 
in Latitude nearly 77° North. Nests reported from Taimyr Peninsula and 
New Siberian Islands (Tugarimov and Tolmatschev, 1934; and Birula, 
1907; in Grote, 1943) are as far if not farther north in Siberia. 


MIGRATION AND ARRIVAL 


Longspurs were present when we arrived. For the next three days 
their numbers increased and the number of females increased rapidly. 
They were not paired on arrival, as suggested in Russian articles (Michel, 
1935; Tugarimov and Tolmatschev, 1934; and Birula, 1907; in Grote, 
1943) for populations in the far north of Siberia. 


During the first week, groups fed together and seemed to revert readily 
to flock behavior and the flock call. On 14 June, four male and one 
female longspurs fed in a flock with Snow Buntings and Horned Larks 
on a grassy area at the crest of the Bluffs on the south end of West Ridge. 
Grote says that in Siberia, flocks are maintained while the tundra remains 
mostly snow-covered. 


HABITAT 


Longspurs occupied the thick, moss-floored vegetation of dry places 
in the uplands, primarily on the east- and south-facing slopes, not the 
bogs. Their distribution was similar to that of Bell Heather, but Bell 
Heather grew over large areas where we found no longspurs. 


DISTRIBUTION AND DENSITY 


This was the most numerous nesting species around our camp. It was, 
however, nearly equalled in numbers by Baird’s Sandpiper (Calidris 
bairdii), and was less widely distributed over the island than Horned 
Larks. Where longspurs occurred, they were crowded together. 

A survey of territories in mid-July—nests, parental alarm, or flightless 
young—indicated at least 27 nests on our study area, and at least 60 in 
the seven square miles between Eclipse Sound and the snout of the 
Aktineq Glacier on the west bank of the river. 


As others haye found, longspurs became inconspicuous at the end of 


July, but we saw no obviously molting birds, nor any flocking or 
migration. : 
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TERRITORY: 


Song. When we first arrived, full song and territorial disputes were 
going on over the radio masts at Pond Inlet, but were sporadic on Bylot 
Island. Song increased in intensity and frequency at camp 15 June, 
and was general, and territorial disputes vigorous, by 17 June. 
Males took up territories between 15 and 25 June. 

The males sang: (1) a partial, abbreviated song on a raised hummock 
near the nest site; (2) a full but not rapidly repeated song on two or 
three song perches on rocks or some conspicuous break in slope; (3) a 
whispered song on the ground near the female; and (4) a flight song. 
When males were singing on the ground, the primaries were lowered, 
bill raised obliquely, tail barely cocked, crown feathers sometimes raised, 


back feathers sleeked, and belly and flank feathers slightly fluffed 





SONG ON GROUND 
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12] Drury, Bylot Island Breeding Biology a 


(Figure 5). The whispered song had the sa.ne elements as the full song, 
but was usually shorter, given only in close company of the female and 
before nest building started. The usual (90 percent) full song was a 
flight song, in which the male rose with regular wingbeats to a height 
of 20 to 40 feet, then floated to the ground (usually to a rock or other 
conspicuous spot), singing several songs in rapid succession. His course 
on the way down was usually a semicircle and as often on set wings 
as on quivering wings (“moth flight” of Hinde, 1953). When the wind 
blew 10 to 14 knots, males hung suspended, occasionally beating their 
partly-folded wings, spread their tails wide, and sang five or six songs 
in one flight (Figure 5). Many time males sang as they rose from their 
song perches, especially in a song duel and when suddenly responding 
to border aggression. When doing this, their wingbeat was rapid and 
shallow. As I interpret the descriptions in Bailey and Niedrach (1938), 
the Lapland Longspur’s flight song is like that of the Chestnut-collared 
Longspur (Calcarius ornatus), but differs in several details from that 
of McCown’s Longspur (Rhynchophanes mccownii). The flight song 
is an intense, vibrant display, in contrast to the undulant flight and 
lisping song of Snow Buntings. 

We found little individual variation in song, which our field notes 
describe as liquid, wheezy, and like a Bobolink (Dolichonyx) heard in 
the distance, Soper (1928), and Sutton (1932). Songs started with a 
ringing and metallic zing, followed by a rolling and rapidly descending 
zizeleeaw; then a rolling, sustained zizelee-ee (ending with the highest 
note of the song ee), and closed with another rapid rolling and descend- 
ing zizeleeaw. We found no variation in phrasing with the progress 
of the season, 

Our birds had two or several song perches on their territories; in 
contrast Salomonsen (1950-1951) reported single song perches in 
Greenland. They chose any rock or conspicuous place as a song perch, 
and appropriated piles of dirt we made in excavating frost forms on their 
territories. The male at nest No. 5 sang from the dirt pile before 
I finished the hole, but he had no suitable rock or ridge, and was under 
pressure from Nos. 1, 6, 10, and 12 (Figure 7), and his female was 
building. 

Notes preliminary to ground and flight songs included: the alarm 
note, dzeeu, and tsuk (perhaps the “twuu” whistle of Frazer Rowell, 
1957). We cannot be sure whether they are preliminary notes to the 
song, or expression of alarm at our intrusion, because longspurs were 
stimulated to give their flight song by our approach. 

All observers agree that singing decreases rapidly after the female 
starts to incubate: two males were singing 28 June from 2000 to 2200: 
at midnight on 3 July one longspur was singing from the late nest 
(No. 6). He sang whenever we approached, for four days after the 
clutch was complete, and then rapidly decreased his singing. After the 
clutch was complete, nearly all singing was in flight. Grote (1943) 
reports that late season song in Siberia was on the ground. Singing was 
sporadic until one to two days after the young had hatched, by which 
time it had ceased even as an expression of aggression to a human 
intruder. We heard no songs after 10 July. Grote reports that in Siberia 
the song period lasts about three weeks. 
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AGGRESSIVE BEHAVIOR 


As with McCown’s Longspur (Mickey, 1943), once a male Lapland 
Longspur started to sing, he stayed on territory except that some birds 
foraged on the beaches or the camp area while most of the tundra was 
under the snow. The Russian papers reviewed by Grote report the same. 

We saw many territorial disputes between 16 June and 20 June in 
the area of the territories of nests Nos. 6, 7, 5, and 12 (Figure 7). 
Disputes consisted of vigorous answering song flights or a dashing 
pursuit, ending in a short, very fast flight, and such a rush at an intrud- 
ing, singing male often ended in a song flight or rapid return to the 
ground within the territory. 

On 14 June while the first Bell Heather areas were emerging from 
the snow, three males disputed an area below the 35-foot beach and 
25 yards east of the site of nest No. 6, where territories Nos. 6, 5, and 12 
came together (Figure 7). One flew up from the ground and dove 
at the others, or ran low, as if creeping, with his head lowered and thrust 
forward, “wrists” barely protruding, feathers sleeked (or ruffled only on 
upper rump), and bill partly open, as he called sput dirrrrr. He held his 
chin up, so that the black throat and light bill were conspicuous when 
facing us (Figure 5). One bird did nearly all the rushing. He attacked 
the other two males when their side was toward him. The victim flew 
away with a shallow, quivering wingbeat (“moth flight”). A female 
was present during this posturing. We saw no actual fighting, but 
Michejev (1939, in Grote, 1943) describes fighting on the ground 
and in the air, biting and pulling out feathers. It was difficult to see the 
posture taken by the bird rushed at, but those we saw held horizontal 


a: ha ot —— ote 


Figure 6. LAPLAND LONGSPUR FEMALE 


OF NEST NO. 6. Shows the close 


association of the nest with overhanging growth of Heather. 
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posture creeping through the grass. These rushes are typical expressions 
both of supplanting attacks and head-forward threat as Hinde (1953, 
1954) and Andrew (1957) have described them. We did not see any 
raising or waving of the wings, or bill snapping. These have been 
recorded from McCown’s Longspurs (Mickey, 1943; DuBois, 1937b), 


~ PLOVE R PLATEAU 
i 


TERRITORIES ESTABLISHED 
JUNE 13-16 


TERRITORIES ESTABLISHED 
AFTER JUNE 20 


Figure 7. TERRITORIES OF LAPLAND LONGSPURS. 
A. Clutches completed June 22-25. 
B. Clutches completed July 1-4. 
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Chestnut-collared Longspurs, and other Emberizines. The note we 
recorded as accompanying the head-forward posture seems to differ 
from the “chaa” reported by Andrew (1957). We have recorded a 
note “chreep” (below), which must be the same. 

We saw no territorial disputes after 1 July, which may explain the 
disagreement summarized in Frazer Rowell (1957) about territoriality. 
Territory was expressed, but disappeared as incubation progressed. 

Tolerance of Non-aggressive Trespassing. Some birds did not show 
conspicuous hostility and in several cases silent males were allowed to 
trespass into territory No. 6, our camp. 

On 26 June the male of territory No. 12, chasing the female from 
territory No. 12, came over territory No. 6 and the chase passed over 
the male of No. 6. Male No. 6 crouched in a sleeked horizontal position, 
lowered his head, thrust it forward, bill up (Figure 5), and gave a 
vibrant chreep that sounded like a begging note; then he rose at once 
into the air and sang. The pursuing pair was already on its way back 
into territory No. 12, and male No. 12 sang as soon as he crossed the 
boundary. In contrast, on 27 June the pair from territory No. 12 moved 
through the territory of pair No. 6 to the vicinity of the cook tent, 
which was a favorite feeding area. As they flew over the owner, they gave 
the winter flock call, a rattling chi-chi-chi-chi-chi, and this was answered 
at once by the resident male, who did not chase or sing until they had 
moved on. Wynne-Edwards (1952) reports lack of hostility on common 
ground. Without further testing under favorable conditions in the field, 
I cannot say whether this is simply non-attack when the trespasser did 
not sing or act aggressively (Tinbergen, 1939), or whether the winter 
call is a formalized act of non-hostility. Kluijver (1951) and Hinde 
(1952) have described for the Great Tit (Parus major) a large area in 
that resident species in which property interest exists but which is not 
territory in the limited sense. Trespassing is tolerated in the larger 
“domain.” This principle may apply to longspurs, but I doubt it. 

In the period of 22 to 28 June the pairs from territories Nos. 5, 6, 7, 
and 12 all visited the center of camp, although pair No. 6 spent most of 
the day there and the female of pair No. 6 became so tame she would feed 
on corn meal spilled between Van Tyne’s feet while he prepared bird 
skins. Mickey (1943) reports that McCown’s Longspur did not defend 
its territory against other longspurs feeding or going through. 


TERRITORIES STUDIED 


On the warm, south-facing Bell Heather-covered slopes north of camp, 
there were ten nests and territories in an area of four acres (100 ane 
from nest No. 7 to nest No. 13, and 170 yards from nest No. 3 to nest 
No. 4 (Figure 7). They were much more crowded together than those 
recorded by Wynne. Edwards (1952) at the head of Clyde Inlet, where 
nests were 250 vards apart and territories were of five to fifteen acres. 
Grinnell (1944) found nests at Churchill to be 200 yards apart. Mickey 
(1943) found no nests of McCown’s Longspur less than 85 yards apart. 
Territories in our camp area were a half-acre or less, probably a quarter- 
acre in the case of nests Nos. 5 and 6. Our territories are thus com- 
parable to those studied by Frazer Rowell (1957), or those reported 
from Russian articles reviewed by Grote (1943)—Michejev reported 
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January 


100 nests in a square kilometer of hummocky tundra (their preferred 
habitat) . 

The territory of nest No. 6 is an example of size, and location of song 
perches. The male marked his territory most clearly in the few days 
after the female started to incubate (4 July). It extended up Kungo Hill 
about 30 yards from the nest (under the crest of the 35-foot beach) to a 
song perch on a rock outcrop at the 70-foot beach, then 10 yards to the 
bank of Snow Bunting Creek. From there his territory extended along 
the 70-foot beach 30 yards to a bare patch on a shoulder of the hill above 
the nest. He had a second song perch on the bare ground there and a 
third on the bare beach surface 20 yards east of the nest. Thus his 
territory was a trapezoid, all sides with natural borders, 30 yards by 
40 yards by 30 yards by 20 yards. He came in flight to sing over the 
westernmost tents of our camp, but did not perch there and, (as above), 
allowed non-aggressive trespassing in that area. His territory seemed to 
consist of an area of 1,000 square yards. Even if the area is extended to 
include the camp area, it covered 1,800 to 2,000 square yards—still less 
than half an acre. Territories of nests Nos. 1, 5, 7, 10, and 12, although 
less clearly mapped because there was no pressure on at least one border, 
were close to the same size. The undisputed borders had been along 
large snow patches during territory estblishment. The twelve territories 
which we studied most carefully each covered less than half an acre. 


COURTSHIP 


Pair Formation. The males’ actions are similar to those of McCown’s 
Longspurs. When a male was associating steadily with a female, his 
singing decreased in frequency though not in vigor. This was not a 
cessation of song, but rather diffusion of actions by additional activities. 

Pursuit flights were obviously mutual affairs and, I believe, closely 
associated with pair formation. They were longer, slower, and with less 
rigzagging than teritorial skirmishes. If the male caught up, there was 
a burst of rapid zigzagging, but if he fell far behind, the female slowed 


down until he overtook her. We saw these flights before any displays 
on the ground and throughout the period of are displaying. Male 


No. 6; displaying to his female, ran across in front of her or up to her 
side, standing at about a 60° angle to the horizontal, with his breast 
feathers fluffed out, head held high and bill pointed slightly up, wings 
about half spread, drooped and quivering. While he ran in this way he 
was singing his regular flight song. The ens ran slowly ahead of him, 
crouched in a horizontal position with her head partly lowered, wings 
partly spread, tail cocked just above horizontal, calling zeep, zeep (Fig- 
ure 5). She and the male often pecked stiffly at the ground. These dis- 
plays coincide with those described by Andrew (1957), but he puints out 
that in most Emberizines the male takes a horizontal position in this 
situation. The chestnut nape “emphasized” the stiff bow by the male. 
The female ran around and ahead of him; then flew; if he did not fol- 
low, she came back and repeated her actions until he did chase. During 
the chases she landed several times, ran along the ground, then flew 
again, fast and darting, or slowly and on quivering wings. During the 
period of pursuits, because their attention was on the females, males 
sang less often and chiefly on the ground. Flight songs were conspicuous 
in the morning (0600 to 1000) and evening (1700 to 2200). 
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On 17 June we saw a female on three different occasions (or perhaps 
different females) , after being chased by male No. 6, cross into territory 
No. 12 or fly out of No. 6 into territory 7. The male did not pursue, 
and returned to the ground before he sang. The male whose territory 
she next visited usually took a short time to notice her arrival, but when 
he did, he flew to her at once, singing (in the case of male No. 12), and 
a pursuit followed. 

This pursuit may have been territorial rather than sexual, or this may 
have been a vacillating female, or we may have missed some of the de- 
tails. Tinbergen (1939) was convinced that such sexual flights in the 
Snow Bunting took place only with mated birds, although he observed 
one female to be pursued by two males. 

I have no details on the changes in the male’s aggressive postures 
toward the female after pair formation and before copulation. We saw 
no sign of courtship feeding. 

Pre-copulatory Actions. Above nest No. 3 on 21 June (1800 to 1900), 
I saw the male rise with fluttering flight straight up into the air, flying 
with difficulty because of a wad of dark material in his bill (Figure 5), 
a collection of leaves of Grass Rush, Black Mane Lichen (Alectoria 
nigricans [Ach.]| Nyl.), and dead Bell Heather branches. Before flying, 
he stood vertically, bill horizontal or pointed up, wings drooped at his 
sides, and tail spread and lowered. He sang with this material in his bill 
and succeeded in getting about 20 feet off the ground, then sang as he 
fluttered down again. He picked up even more material, and Sodhon 
onto a stone. He had so much in his bill now that he could not get off the 
ground, but he could sing. He stood a few moments and readjusted the 
material in his bill, put it down and picked it up again; then he pointed 
his bill up and fluttered his wings without getting off the ground. This 
may be the wing waving of Mickey (1943) or wing vibrating of An- 
drew (1957). Michel in Grote describes both male and female flutter- 
ing up together. After several tries he hopped off the stone, and walked 
and hopped between clumps of Bell Heather and Arctic Willow, picking 
up the darkest sprigs. The female crept hesitantly in a horizontal posi- 
tion through the grass as if feeding, but her tail was slightly cocked up 
and her wings occasionally spread and quivering. Andrew (1957) sug- 
gests two possible origins for this: (a) ritualized feeding action (out of 
context); or (b) ritualized picking up nesting material (not out of 
context). 

When approaching the female the male held his head high, neck ex- 
tended and bill horizontal, with all the accumulation of dark material 
in his bill. He dropped the load and pointed his bill straight up, show- 
ing his black throat, while he dragged his wings as he walked up to her. 
His tail was half spread and tilted down. Then he lowered his head, ruffled 
his scapular, back and rump feathers, and widely spread his tail (An- 
drew’s “fluffed run,” 1957). She crouched with head low, tail cocked 
up, wings quivering and partly spread. He fluttered over and, without 
hovering, mounted on her back in the same position he had assumed in 
front of her, and copulated. After copulation he hopped off and walked 
in front of her in the same crouched position, while she stood up, raised 
her bill straight up and cocked her tail as high as possible, chattering. 
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NEST AND EGGS 


Nesting Sites. Although longspurs were among the early arrivals 
their nesting sites in the great majority of cases were under a patch of 
creeping Bell Heather (Figure 6, nest No. 6). 

Our observations suggest as do Wynne Edwards’ (1952) that one 
year’s nesting is often near a previous year’s nest site. Our nests Nos. 
3, 4, 7, and 8 were placed within 20 to 50 yards of previous nests. Nests 
Nos. 3 and 8 were placed in Bell Heather, as were their associated nests. 
Nests Nos. 4 and 7 were placed under Arctic Willow, an unusual site at 
the Aktineq, and both associated with a previous year’s nest under 
Arctic Willow. 

Male’s actions during nest building and egg laying. Song was vigor- 
ous though less frequent than before pairing. He answered his neigh- 
bors’ songs, but usually he directed his songs toward her, while he 
followed the female, who was gathering nesting material and feeding 
seemingly without attention to him. When she went to the nest while 
building or during the irregular periods of incubation before the clutch 
was complete, he followed. When he lost sight of her during the egg- 
laying period, he began to sing (as described by Tinbergen (1939) for 
Snow Bunting and Nice (1937) for Song Sparrow). While she sat on 
the nest before the clutch was complete, he was seldom more than five 
feet away; but as soon as the clutch was complete he stopped following 
her and made song flights again over his whole territory, returning from 
his flights to a song perch rather than to her. He fed aimlessly while 
following her, but not in the stiff way as when alarmed. ? 

Nest-Building. Females did all nest-building. The female at nest No. 
5, on 25 June, built the lining of her nest with white feathers which she 
collected walking and hopping along among the Grass Rush tufts and 
Bell Heather on the edge of the barren ground on the 35-foot beach level. 
She, like other females, gathered nesting material inside her territory: 
dead grasses for the bulk of the nest, and white feathers or willow cotton 
for the lining, as Mickey (1943) observed of McCown’s Longspur. 
Frazer Rowell points out that in some nests, the feather or cotton lin- 
ing may be absent. The female hopped into a crack in the Bell Heather- 
covered ridge on the downslope of a frost-crack on the edge of the beach 
and into her nest, where she pushed the feather or clump of grasses into 
the side of the nest. Then she sat in the nest and wriggled back and 
forth with semicircular movements similar to those used in settling on 
the nest, kicking her feet and quivering all over. I saw no forward and 
backward movement of the bill (“tremble shove”) to work the material 
in. After briefly wriggling in this way, she flew away to the upper edge 
of the barren beach ridge. On the average, she returned to the nest every 
two minutes from 1400 to 1530. When she came from the nest she often 
stretched her neck, spread the feathers on her belly, exposing the bare 
skin, spread her wings, and cocked and partly spread her tail. This 
agrees with observed correlation of nest-building with soliciting in Reed 
Bunting, Emberiza schoeniclus (Howard, 1929), and Snow Bunting 
(Tinbergen, 1939). 

While she fed and gathered material for the nest (occasionally calling 
cheeep like begging young), the male walked around with head up and 
tail partly cocked, occasionally picking up brown grass only to drop it. 
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TABLE Ill 
LENGTH OF TIME IN NEST OF LAPLAND LONGSPUR EGGS 


No. of days in 
nest before 
Nest No.1 NestNo.2 NestNo.3 Nest No.6 hatching 


5 (10%) 


Individual 
egg’s number 4 (12%) 
2&3 

1 


(Numbered in 5 & 6 
sequence of 4 2&3 
laying) 1 
1 
Table of the number of days that individually numbered eggs were in the nest 
before hatching. 


* Estimated by age of young; the day they hatched was missed. 


They both gave low calls, inaudible beyond 20 yards: a reedy chatter, 
the winter rattling call, and the chip-chip flock calls. The male immedi- 
ately appropriated as a perch the pile of dirt from a test pit and sang 
every one to three minutes, or whenever the female hopped into the 
crack and onto the nest. When the nest was destroyed (presumably by 
an Eskimo dog) on 2 July, the male stopped singing and the pair dis- 
appeared. 

Our observations on nest material agree with Blair (1936), Grinnell 
(1944), Sutton and Parmelee (1955b), and Wynne-Edwards (1952). 
Most nests were tightly woven of dead grass-like leaves and stems and 
were lined with a few feathers (two to about twelve) and willow cotton 
(Salix sp.). Nests on the uplands were made of grasses and Grass Rush, 
and those on the edges of marshes were of sedge parts. Early nests were 
lined with white feathers; late nests (Nos. 6, 10, 12, and 13) were lined 
with both feathers and willow cotton. 


When the female left the nest during the incubation period, the male 
joined her, or stayed near the nest while she was gone and called in 
alarm when an intruder entered his territory. 


Clutch-Size. Early nests (hatching 3-9 July) contained consistently 
larger clutches (6, 6, 6, 6, 5, 4) than later nests hatching 10-15 July 
(5, 5, 4, 4, 4, 4, 4, 3, 3). 


Table II summarizes the observed data on fifteen nests studied. 


TABLE IV 
NESTLING PERIOD OF LAPLAND LONGSPURS 


Nest Numbers No. Days 
12 3 45 6 7 8 9 1011 12 13 1415 YounginNest Total 


Number of young 
8 days in nest 2 


No. young 
8 days l 1 
No. young 


9 days 2 4 214 2 2 1. 9 days in nest 28 
No. young 


10 days 1 es 1 1 2 1 10 days in nest 11 


Table of number of days as nestlings. The young were not individually marked. 
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Our egg-laying dates (first egg 17 June and clutches completed 22 
June to 4 July) are clearly later than the dates of the peak of first egg 
dates in Finmark (56 percent between 11-20 June), as reported by 
Shaaning in Lovenskiold (1947), and in Clyde Inlet, Baffin Island 
(clutches completed by 6 June) by Wynne-Edwards (1952). They fall 
within the spread summarized in Frazer Rowell (1957) ; and they come 
at the end of the period reported by Michejev (in Grote, 1943): Timan 
Tundra, 10-20 June: Murman Coast, 14-20 June; Kolyma region, 25-26 
June; mouth of the Lena, 25 June to 4 July for full clutches. 


ACTIVITIES DURING INCUBATION 


We have no record of males incubating, although the strongly de- 
veloped chestnut collar and blackish throat of several females misled us. 
DuBois (1937) shows that females of Chestnut-collared Longspurs also 
may have partially male plumages. 

The female at nest No. 6 spent three or four periods of 15 minutes on 
the nest three days before the clutch was completed. She was on the 
nest about half of the day on which the second from last egg was laid, 
nearly all of the day on which the next to last egg was laid, and all day 
when the last egg was laid. Frazer Rowell commented on the start of 
incubation (sitting) with the laying of the first egg. Michejev (1939) 
reports the beginning of sitting (by the female alone) after the laying of 
the last egg. DuBois (1937b) reported that incubation starts when the 
last egg is laid in McCown’s Longspur. Mickey (1943) found that in 
one case the female incubated all day when three eggs were in the nest 
although the clutch of 4 was not completed until two days later. He found 
females “erratic” in respect to starting incubation. It would be very 
interesting to keep a record of the temperature of the eggs during the 
whole period. 

Males and females stayed in their territories during incubation. On 
80 visits (after the clutch was complete) to 14 nests we found the female 
off 18 times or two absences per seven to nine visits for each nest (a 
consistent percentage and not skewed by exceptional “absenteeism” ). 
Frazer Rowell reviews the typical behavior of a female and male during 
the incubation period. 

Recognition of Damage to Eggs. While marking the eggs at nest 
No. 13, we knocked a piece of dirt into the nest. The female returned 
while we watched from 30 yards, picked the dirt out, flew 20 yards with 
it, landed, and dropped it. Two eggs were punctured in marking them 
in nest No. 1, and these were both discarded by the same afternoon. 
At nest No. 4 six eggs formed the complete clutch from 25 June (when it 
was found) until 30 June. On 1 July only three eggs were present, and 
one of these was damaged in marking. On 2 July the damaged egg had 
been discarded and the nest was deserted 5 July. In contrast to tiese 
nests in which damaged eggs were discarded (and none of the remains 
ever found), infertile eggs (one each in nests Nos. 2, 7, and 13, and three 
in nest No. 10) were left in the nest until the young left or we removed 
the eggs (nest 10). Removal of eggs during the laying of the clutch and 
after the clutch was complete had no effect on the number of eggs laid. 

Resistance to Cold. During the height of the thaw, 26-27 June, the 
bottom of nest No. 1 was soaking wet, the eggs cold, and the female 
not seen. This was the fourth to sixth day after the clutch was complete. 
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The female was back on the nest on 28 June and the four eggs then pres- 
ent all hatched. Perhaps the young bird with one foot undeveloped, 
which was found dead outside this nest on 7 July, had its development 
damaged during the period of wetting, but otherwise no complications 
resulted. 

Incubation Period. Incubation was measured from the laying of the 
last egg to the hatching of the last egg (marked) : 13 days in nest No. 1; 
12 or 13 days in nest No. 2; 13 days in nest No. 3; and 10% days in 
nest No. 6. (See Table I for a summary of incubation periods.) The 
records in this table support (by the incubation periods indicated) our 
observations that the female spent more and more time on the nest as the 
clutch increased. DuBois (1935) found the incubation period in 
Chestnut-collared Longspur to be 1214 days; Mickey (1943) found it 
to be 12 days in McCown’s Longspur. Michejev reports incubation 
period of 10 days, but Grote in his review suggests scepticism. 

Fertility of Eggs. We found 10.9 percent of the eggs (6 of 55) to be 
infertile. This is larger than the 5.3 percent reported by Sutton (1932) 
from Southampton Island (53 nests, all with 6 eggs; in 17 one each did 
not hatch). It is much smaller than the 25 percent reported by Sutton 
and Parmelee (1955) from southern Baffin Island (of 97 eggs, 22 did 
not hatch). Wynne-Edwards (1952) reported the hatching of all 29 eggs. 


HATCHING AND CARE OF NESTLINGS 


H«tching Period. Eggs hatched in the same 24 hour period in nests 
3, 6, 7, and 13 and over a 48-hour period in nests 1, 11 and 14, and 
possibly over 64 hours in nest 2. Wynne-Edwards (1952) reported 
that hatching occupied from two to four days, while Sutton and 
Parmelee (1955b) reported three nests hatching within a day (up to 
5 eggs), and three nests (4 to 5 eggs) hatching over two days. Frazer 
Rowell reports one nest hatching within twenty-four hours, and three 
nests over a period, of ninety-six hours. DuBois (1935) found the 
hatching period to be two days in Chestnut-collared Longspur. 

Feeding of Nestlings. When the young hatched, the male shared 
equally with the female in feeding the young. In nests number 3, 6, 8 
and 12 the male was more active than the female in feeding during 
evening and morning. Frazer Rowell shows that the female was the 
steadier feeder on the last day of the nestling period. She actually fed 
more, although when he was feeding, the male made as many visits as 
she did. Frazer Rowell points out that in the first few days after the 
young hatch, the male does most of the feeding. Such changes in 
behavior may explain the variation in male and female concern and 
feeding described by DuBois and Mickey. Grote (1943) reviews 15 
Russian articles, one of which reports that both parents feed the young 
20-22 hours a day, stopping only 2-5 hours at midnight. 

At nest No. 12 the male fed the young as often as did the female 
during the day, and he seemed to be alone in feeding them in the evening 
of 19 July when the young were 6-8 days old. Between 1915 and 2010 
that evening, he fed them at the rate of once every four to six minutes. 
At nest No. 6 the male also fed the young as regularly as did the female. 
Over a two-hour period (2000 to 2200), when the young were 3-5 
days old, the male only was feeding them and came on an average of 
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once in 6 to 10 minutes. In cach case the male foraged in his own 
territory in the Bell Heather on the edge of the 35-foot beach. Michejev 
report agrees with ours that parents gathered food usually about 20-30 
meters from the nest, seldom beyond 40 meters (yards). 

Develoment of Young. The young had some dark brown down on 
the dorsal tracts when they hatched. They gaped at any disturbance on 
the second and third day. Their eyes first opened on the third or fourth 
day, and the tips of their first back feathers began to appear. By the 
fifth or sixth day, they looked at an intruder and often gaped. They 
crouched in the nest during the last day or two. 

Our observations agree with Sutton and Parmelee (1955b) that the 
nestlings are essentially silent in the nest. We occasionally heard a 
quavering cheep as if a food-begging cry from young that had left the 
nest. The loud chee-chee (or, as we wrote it—pseep) reported by 
Sutton and Parmelee was given when we picked up the nestlings in their 
last days in the nest, or when we caught them after they had left the 
nest. When the young were leaving the nest, the parents were very 
concerned about the first one to leave, but usually showed only mild 
alarm if intruders frightened the last young from the nest and it 
hopped “on all fours,” stumbling and tumbling over the ground, pseep- 
ing in alarm. 

Frazer Rowell offers the interesting information that all young were 
ready to leave the nest at the same time, even though in one nest one 
egg may have hatched four days ahead of the last egg to hatch. More 
than enough food may provide a partial explanation of this. 

Nestling Period. Table 1V summarizes the number of days the young 
spent in the nest. The great majority of our birds left after nine days 
in the nest. These nestling periods are consistently shorter than the 
between 10 and 11 days recorded by Grinnell (1944) from four nests 
at Churchill, Manitoba. They fall within the limits (8-10 days) reported 
by Grote (1943) from Michejev. 

In contrast to these reports of longer nestling periods from more 
southern areas, our observations agree closely with those of Wynne- 
Edwards (1952) and Sutton and Parmelee (1955b) that the nestling 
period is 9 to 10 days. All these observers found, as we did, that the 
young left the nest 3 to 5 days before they could fly. Grinnell (1944) 
and Nicholson (1930) indicated the same without comment. Frazer 
Rowell’s chart does not allow me to analyze the history of all nestlings 
individually, but indicates nestling period 8-11 days, chiefly 9 days, 
if I read it correctly. DuBois (1937a) found the nestling period in 
Chestnut-collared Longspur to be about 10 days; and Mickey (1943) 
and DuBois (1937b) found it to be 10 days in McCown’s Longspur. 

Leaving the Nest. Wynne-Edwards (1952) reported that the young 
left the nest within 48 hours of each other. Our information includes 
four nests in which the young left the nest within 24 hours of each 
other, and five nests in which the young left within 48 hours of each 
other. 

Our observations agree with Frazer Rowell that the nests were left 
clean, not invariably foul as Haviland (1916) reported. Frazer Rowell 


reports in detail the behavior of the female and young at the time of 
leaving. 
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TABLE V 
LAPLAND LONGSPUR NEST SUCCESS 


Eggs for whose Young lost 
Nest Total damage we were Addled Young’ through presumed Young 
No. eggs responsible Eggs we took natural causes produced 


2 1 3 
1 1 Q 


4 
1 (6) Deserted, presumably after disturbed by dog. 
4 Destroyed by dog. 


] 3 (disturbed ? ) 


Se PWUEAUUESALAD 


1 
Total 69 13 
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We have no accurate data on how soon after leaving the nest the 
fledged young can fly, but it was about 3-5 days. Young stayed in their 
parents’ territory for these days and then drifted through other terri- 
tories to gather, as Frazer Rowell says, in damp areas. Grote reports 
that they gather in hummocky areas while they can only fly weakly 


and are somewhat protected from heavy predation bv harriers, merlins 
and jaegers in the hollows. Once strong fliers, the young are less 
exposed to predation and move to brushy places by ponds and streams. 
They are completely independent at 10 days. 

Nesting Success. Table V summarizes the nesting success of the 
15 nests we studied. We found a total of 69 eggs, of which we or a 
dog (there because of us) destroved 10. Of the remaining 59 eggs. 
6 were infertile, and 5 abandoned because of disturbance by the same 
dog; one young was deformed and pushed out of the nest; and 3 young 
disappeared from a nest (which was six feet from a well-travelled path 
at camp). In total, 42 young left the nest: we took two specimens. Eight 
(perhaps 9) of the 15 nests successfully fledged all young from the full 
clutch. Thirteen nests, or 86 percent, had one or more eggs hatch, and 
four was the average number of young that hatched per successful nest. 
Seventy-five percent of the eggs produced fledged young. 

Grinnell (1944) reported that of 12 eggs, 6 nestlings left the nest. 
Sutton and Parmelee (1955b) reported that of 75 chicks, 62 left the nest 
successfully. Wynne-Edwards (1952) reported that of 29 eggs, all 
hatched—-5 young were abandoned when wetted, 1 died, and 1 was 


killed accidentally after it left the nest. Presumably 22 young left the 
nest. 


REACTIONS TO PREDATORS 


To Humans. The first indication of the presence of a nest, and a con- 
stant accompaniment to the nest-checking rounds, was the male’s alarm 
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note—a wheezy dyew or dzeeu. It was given in the presence of a human 
intruder and was given by several longspurs when a Peregrine (Falco 
peregrinus) flew over. Sutton and Parmelee (1955b) recorded this note 
as whee-yee or ear. Grinnell (1944) recorded this note at Churchill as 
hee or a metallic kittyoo. In Greenland Nicholson (1930) reported 
a shrill “pipe” (usually double). This seems to be more variation than 
expected for different ears hearing the same alarm call, but in each 
area the alarm note is reported to be consistent, We have heard the 
same note on the wintering grounds, and the bird takes the same 
head-up posture when giving the call there. The male’s alarm was 
sounded for his territory rather than specifically for the nest, since 
no increase of concern was shown as we approached the nest, but he 
hopped to an exposed perch or fed in a formalized, nervous way within 
15 to 20 yards of the nest. Males often flew hesitantly, low over the 
tundra from place to place in this situation. If the female was on the 
nest, his concern was much more marked and increased if one ap- 
proached the nest directly. These actions agree with what DuBois 
(1935) found in Chestnut-collared Longspurs, and in McCown’s Long- 
spur (1937b). 

Females varied in tameness at the nest, but on the average they would 
flush from it at about 20 yards when we came to the nest directly. 7 vey 
usually flushed at about five yards when the nest was first found. Then 
they flew about 20 yards low over the ground, as often in straightaway 
flight as in a quivering, hesitant flight. When they lit, they usually shook 
themselves and started to feed nervously, occasionally stretching their 
heads high to look at us. Irregularly under these circumstances, the 
female was heard to call a rapid pitze-pitze, which is probably the note 
recorded by Nicholson (1930). On a very few occasions, the female 
hopped and fluttered over the ground, jerking her wings and spreading 
her tail as if “injury-feigning. % Grote’s review (1943) agrees that the 
male stands watch while the female incubates, but he suggests much more 
conspicuous distraction display for both male and female than we saw. 

The female at nest No. 2 was very tame from the first, and allowed us 
to approach within six feet. The females at nests Nos. 5 and 6 were 
equally tame, especially after several slow approaches were made to 
photograph them. After this, they, too, allowed approach to within six 
feet. Nest No. 5 was destroyed, but No. 6 went on to successful comple- 
tion. and toward the end of incubation the female sat until we stretched 
a hand out over her. 


To Birds and Mammals. Tinbergen (1939) suggested that the noisiness 
of Snow Buntings while in the nest in Greenland might reflect a lack of 
weasels there. Longspurs, like Snow Buntings, were essentially silent in 
the nest on Bylot Island, where weasels were present. 

On 25 July we watched a female longspur, presumably from nest No. 
10, being pursued by a Long-tailed Jaeger (Stercorarius longicaudus). 
As described in our account “of the jaeger (Drury, 1960), one made a 
series of passes at her while she fluttered upslope and downslope, back 
and forth across the river. She had increased trouble with the steady 
wind and finally dashed into the large stones in the bed of the river. 
After hovering a minute or two over these rocks, the jaeger turned and 
glided off. 
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FEEDING 

Longspurs fed primarily on the edges of dense vegetation or in the 
areas of sparse clumps of plants on the margins of barren spots. They fed 
almost completely on the ground, creeping, walking and hopping, and 
picking their food off the dirt. During June their food was chiefly plant 
(probably grass and sedge) seeds. When they started collecting food 
after the young hatched, they searched thicker vegetation, and many col- 
lected food along the frost-heaved ridges in the boggy areas or in the 
thick Bell Heather and Net-leaved Willow (Salix reticulata L.) areas in 
sheltered, moist areas under solifluction lobes on raised beach edges. 
Grote (1943) describes the shift from grass seeds to insects as insects 
become numerous and active through the season. He quotes from Miche- 
jev who studied food brought to young: chiefly Diptera and Hymenoptera 
and only a few spiders. 


SNOW BUNTING 

Plectrophenax nivalis (Linnaeus). (Eskimo: Kah-6oh-dluk-tah) . 
HABITAT 

Snow Buntings nested in steep ravine sides, overhanging creek banks, 
and barren ridges nearly free of plants. In contrast to the reports from 
Greenland, and central and southern Baffin Island, this species was not 
the most common bird, and it was less widely dispersed than the Horned 
Lark in the plateau area on the southwest part of Bylot. Our surveys 
showed 31 pairs (Van Tyne and Drury, 1959). 


DISTRIBUTION AND DENSITY 


We found four nests and four more territories in our study area: One 
territory was on the steey face of the West Ridge at the head of Golden 
Plover Creek; one east of the mouth of the Little River; and two along 
the cut banks of the Aktineq River at Ptarmigan Flat (perhaps nest 
No. 5). 


TERRITORY 

Many Snow Buntings were singing at Pond Inlet on 11 June, and we 
saw one territorial squabble. On Bylot 13 June, Snow Buntings were 
silent and we did not see territorial activity for several days. 

Tinbergen (1939) showed that once pairs are formed, song drops to a 
minimum, unless the female disappears. We arrived in the later part of 
his fourth period—paired but not yet nest building. 

Song. The singing of two males at camp was at its maximum 20 to 27 
June, and indicated continuing territorial competition as late as the eve- 
ning of 2 July. This was, we assume, the recurrence of song while the 
female is laying and when she starts to incubate. Two males sang while 
accompanying females carrying nesting material, on 23 June. After 
singing a while from a perch, the males sang as they left or arrived back 
on their song perch (Figure 2). They sang in the air if they met a 
female or another male. There was marked individuality of songs. Of 
these, the male from nest No. 4 and that from nest No. 2—immediate 
neighbors—were the most similar. The male from nest No. 3 sang a 
consistent song of prrr-tsa-tsu-tsee, prrr-tsa-tsu-tsa, prr-tsa. 

Songs became abhreviated in late June and were shorter than we ex- 
pected at all times. Presumably we did not hear the full songs of the 
early part of the cycle. Male No. 3 sang until 8 July, but disappeared 
when that nest was destroyed. 














































aay cna Drury, Bylot Island Breeding Biology [27 


AGGRESSIVE BEHAVIOR 


We saw territorial fights on the Bluffs near nest No. 4, and between 
nests Nos. 2 and 3. The male from nest No. 3 avoided going west of the 
right bank of Snow Bunting Creek where his female built her nest. He 
had a song perch on a large rock three-quarters of the way up the east 
(or left) side of Snow Bunting Creek. 

The male at nest No. 4 ignored a singing male pipit and a Hoary Red- 
poll (Acanthis hornemanni) which perched and twittered within ten 
yards of him on the stony ridge, and later took his perch and chattered 
when he flew down to chase away a male bunting from the west. Other 
territorial males ignored singing longspurs and shorebirds. 


LATE FLOCKING 





On 14 June, a flock of two male and three female Snow Buntings, four 
male and one female Lapland Longspurs, and two Horned Larks fed in 
the grassy meadow between the general snow cover and the top of the 
Bluffs just west of camp. The vegetation was chiefly Grass Rush, Sweet- 
grass, Arctic Bluegrass (Poa rigens Hartm.), and Water Sedge (Carex 
equatilis Wahlenb. var. stans [Drej.] Boott), with patches of mosses, 
Avens, and Arctic Willow. 


COURTSHIP 





While snow cover was general, Snow Buntings fed together in pairs, 
and inspected sheltered holes wherever they could be found. On 30 June 
while the female was off the nest, male No. 3 sang sporadically and 
preened on his song perch. She fed along the banks and when she came 
into sight, he glided from his perch down to her and called a weak zzeeeep. 
He followed a while, then she hopped in front of him and cried wheezily, 
opened and raised her bill, and waved (rather than quivered) her wings 
(Figure 2). Presumably this was food begging. There were 4 eggs in 
her nest. 


NEST AND EGGS 


All the nests we found were in hollows, cracks, or tunnels excavated in 
silt or sandy banks with one exception-—under a cracked boulder. Our 
previous reading led us to expect nests in piles of stones. All sites were 
free of snow by 15 June. 


The lack of suitable sites may be responsible for the relative scarcity 
of Snow Buntings at the Aktineq as compared with the published reports 
from other areas. Very few suitable rock piles were present even in the 
Bluffs which were of friable and poorly consolidated shales and sand- 
stones. Many authors have suggested that Snow Buntings are attracted 
to a permanent Eskimo camp. On 3 July we found two nests within five 
yards of each other in the stone wall of the nearest permanent Eskimo 
house, on the shore at Sermilik seven miles east of camp. 

We saw a female carrying nesting material on 13 and 23 June, and 
found a partly built nest on 20 June. We found the first completed clutch 
on 23 June. Another clutch was completed 3 July. Of the full clutches 
we found one contained 5 and two contained 6 eggs. 
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ACTIVITIES DURING INCUBATION 


Attentiveness. We saw the female of nest No. 3 leave the nest to feed 
during the morning (10-20 minutes between 1000 and 1200), afternoon 
(5-12 minutes twice between 1630 and 1800), and one about midnight. 

Parmelee (Sutton and Parmelee, 1954b) observed that the male fed 
the female on the nest. We did not see the male ever go into the nest. 
When the female returned from a feeding excursion, she flew fast and 
directly, lit a few feet from the hole, and went in—quite in contrast to 
her aimless movements while feeding. 


HATCHING AND CARE OF NESTLINGS 

In the only successful nest we studied, all young hatched on 6 July. 
They stayed in the nest 12-13 days. 

Both parents fed the young, which were usually silent in the nest. We 
heard them chatter only when the parent actually was in the nest. Tin- 
bergen (1939) says that in East Greenland, young chattered loudly while 
the parents were away. 

Once they had left the nest, the young chattered hoarsely and loudly 
when fed, and had a characteristic pit or swit-swit note. We found two 
young with a male at the head of Lark Gully, when the female was with 
the other young at the nest. This indicates dispersal and parental co- 
operation in care of the young, as Tinbergen mentions. The same day. 
and for three days afterward, 18-2] June, there were two pairs of parents 
and eight young in the stony creek-bed on the west side of West Ridge. 


REACTIONS TO PREDATORS 


Snow Buntings flew endlessly around and around with hesitating 
flight, low over the ground, They settled briefly and fed stiffly and ner- 
vously ; ; then flew on again, perching on exposed rocks. The female called 
cheep occasionally. U ‘sually the female was more demonstrative, and the 
male followed her or remained perched on a rock and occasionally called 
pirrit. The male acted as concerned as the female if she were absent. 

On 28 June the male and female fluttered doggedly after a weasel as 
it went up the west bank of Snow Bunting Creek and moved between their 
nest and the snowbank. The female fluttered so close when the weasel 


was near the nest that it rushed her twice. The nest was destroyed by a 
weasel. 


FEEDING 


Snow Buntings fed on the edges of barren beaches, ridges. or steep 
slopes kept open by frost action. When feeding they crept along through 
the sparse vegetation, especially among clumps of grass sedge and rush. 
Most of their food was taken from the bare surface of the soil, but they 
also pecked repeatedly at last year’s grass heads. 


PART Il: DISCUSSION OF ECOLOGY 


I. SPECIES SEGREGATION AND DISTRIBUTION RELATIVE TO 
SUITABLE HABITAT. 


What elements of habitat segregation allow these species to exist to- 
gether without competition for territory, cover, or food? 














sae a Drury, Bylot Island Breeding Biology [29 


1. In plants, there are seldom numerous representatives of the same 
genus in one habitat which is subject to environmental extremes; and we 
found the same to be true for the birds of Bylot Island. Snow Bunting— 
Lapland Longspur, and Black-bellied Plover—Golden Plover, seem to con- 
tradict this. But also it is true in plants that when two members of a 
genus do occur together in the high north, they are closely related—as in 
Saxifrga, Ranunculus, Salix, Draba, Antennaria, and Potentilla. When 
organisms widely separated from each other converge evolutionarily on 
a common habitat, their many differences of structure and behavior will 
tend to keep them from competition, as Darwin pointed out. 

2. We saw no overlap or competition for food among the Passerines. 
In general, longspurs and pipits fed in thicker, moister vegetation; and 
larks and buntings in drier sites. Pipits fed mostly on insects, on or fly- 
ing above the vegetation. The others fed on material in or under the 
vegetation, longspurs in or below mossy, heather-grown areas, and bunt- 
ings and larks in sparse, grassy areas. Our few observations on food 
brought to the young indicate that they were fed many two-winged flies 
and spiders. Presumably, this reflects an abundance of supply. 

All except larks readily accepted trespassing by birds who showed no 
territorial behavior. This action and the over-riding effect of flock calls 
are valuable adjuncts to allow a section of the population to crowd to- 
gether in hard times. 

3. The four species differ most conspicuously in selection of nest sites: 
warm, sunny ravines for the pipit; exposed barrens for lark; well-vege- 
tated slopes for longspur; and holes in exposed ridges or rock piles for 
bunting. These indicate complete ecological segregation even though 
there was no shortage of the last three types. 

4. Larks had large territories and tended to spread out over wide 
areas of the uplands—not concentrating in favorable valleys as did pipits 
and longspurs. This difference in dispersal reduces competition. The 
sunny, steep valleys occupied by pipits did not overlap the lower sunny 
slope territories of longspurs. Snow Buntings were widespread, like 
larks, and in our area were influenced by restricted nesting sites so that 
the two seldom everlapped. 

5. None of the species occupied the total area of habitat suitable for it. 
Lapland Longspurs were most conspicuous in this. They were crowded 
into certain places (mosaic distribution), and occupied only a small 
percentage of the total suitable area. There are at least three reasons for 
this: First—The birds settled on areas free of snow when they first ar- 
rived (Figure 2 in Van Tyne and Drury, 1959), These places were on 
south-facing slopes at low altitudes and were not widespread. Second— 
Mickey (1943) commented (McCown’s Longspur) on the aggregation of 
nests in seemingly uniform grassland habitat. Svardson (1949) dis- 
cussed the aggregation of Wood Warblers (Phylloscopus sibilatrix) at 
the limits of their range in Sweden. He and Andrew (1957) agree that 
the song of a male not only attracts females, but also attracts other males 
to set up neighboring territories. The natural behavior then leads to 
aggregations of territorial males over and above that forced on them—in 
our case by general snow cover. T’hird—We found several nests asso- 
ciated with a previous year’s nest (especially those in which a peculiarity 
of construction indicated that they were made by the same bird). This 
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suggests that females tend to return year after year to the same small 
territory in this species as in many others. 


Il. COMPARISON OF ARCTIC ADAPTATIONS OF PASSERINES. 


What are the features of their biology which allow these passerines 
alone to occupy this area? 

A. The behavior of the Lapland Longspur which enables it to occupy 
the tundra habitat is shared in detail, as far as I can discover, with the 
other longspurs. Indeed, the tundra at Bylot Island resembles the 
topography (rolling uplands and deep-sided, sharply-cut river valleys) 
and vegetation aspect of the grasslands of the high plains. Territory type, 
song display, restriction to territory, female incubating before the clutch 
is complete, short nestling periods, and young leaving the nest before 
they can fly, are shared with McCown’s Longspur, and many are shared 
with Chestnut-collared Longspur; yet they are features which would be 
assigned as adaptations to the arctic habitat were it not for the excellent 
studies by Mickey (1943), and DuBois (1935, 1937a, 1937b). 

1. Tolerance of crowding is of advantage to the species in a year 
such as 1954, because thereby many pairs were able to breed successfully 
when only a small area was available at the physiologically proper time 
for nest-building. 

2. With Lapland Longspurs, one adaptation is physiological. The 
tolerance of the eggs in nest No. 1 to soaking for two days (26-27 June) 
in ice melt-water is remarkable, allowing successful reproduction in 
areas with a “late” spring. DuBois (1937b) tells that being buried two 
days under the snow killed the eggs of a McCown’s Longspur, which 
extended incubation nine days beyond the normal period. Birula (1907) 
describes the destruction of Lapland Longspur nests by melt-water floods 
and by late snowstorms in Siberia. 

3. The ability to arrive on the breeding ground and then feed for a 
week or two until suitable nesting sites becomes available, even though 
this is after the peak laying periods in more southern parts of the species’ 
range, contributes also to local success. This feature of arctic nesters 
was discussed by Lack (1933), and treated in detail by Marshall (1952). 
Grote (1943) mentions it in his review of the Siberian breeding of 
Lapland Longspurs. 

4. The short period taken for the nesting cycle is another important 
quality, using longspurs as an example: eggs hatched 3-15 July, and the 
young stayed in the nest 8 to 11 days, and left still unable to fly. This 
concentrates the breeding cycle (a) by shortening at the beginning in 
response to a late thaw, and (b) by shortening toward the end by 
successful independence of fledged young. Presumably the ecological 
pressures discussed by Pitelka, Tomich, and Treichel (1955) are im- 
portant in hurrying the later end of the cycle. Those authors discussed 
the need for the predators’ young to become independent while food 
is abundant. The prey of longspurs is soft insects, rather than lemmings. 
Nice (1937) showed the influence of temperature on the start of laying 
in Song Sparrows. and since her studies, others have shown similar 
effects in other species, most recently Snow (1958) in the European 
Blackbird (Turdus merula). This, coupled with effects of stimulation by 
the male and nesting site, presumably controls the start of females laying. 
and decreases the chances of her starting “too soon.” 
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5. The difference in clutch-size from the southern portion of the range, 
Churchill, Manitoba—4-5 eggs (Grinnell, 1944), to the northern part 
—6-7 eggs (our records, 1954; and those of Wynne-Edwards, 1952), 
conforms with the usual tendency; but we notice that in McCown’s 
Longspur the total annual production will be greater since, as Mickey 
(1943) says, they tend to raise more than one brood a year of 3-4 eggs. 
The average for McCown’s would be seven young per year which is 
the unusual maximum for Lapland Longspur. At the southern part of 
the breeding range of Lapland Longspur, there are nearly 20 hours of 
daylight which is as much as our longspurs actually used (Palmgren, 
1935: Grote, 1943; Franz, 1949; Karplus, 1952; Hoffmann, 1959). 
Because of the adequacy of time “to feed more young” where the clutch- 
size is smaller, and the greater annual production in two-brooded more 
southern species, it is hard to see that the “reason” for Lapland Longspurs 
nesting so far north is that they are able to produce more young. The 
period during which the young were in the nest (8-10 days) is not 
decreased in the Arctic as compared with McCown’s and Chestnut- 
collared Longspurs. Interestingly, we found the same types of birds 
(larks and plovers ) sharing the tundra habitat that Mickey (1943) found 
sharing the grasslands with McCown’s Longspur. 

The same ideas apply to larks and Snow Buntings, but it is hard to see 
how a bird so dependent on insect life as the pipit survives late snows 
at this place. Our observations indicate that pipits are at the extreme 
of their tolerance, but suggest that larks are capable of nesting much 
farther north. The nest sites, behavior, and feeding of larks suit them 
at least as well as longspurs and Snow Buntings; yet they do not go 
further north while longspurs go north io Ellesmere Land and Snow 
Buntings are reported to range over all land surfaces free of snow, 
farther north than any other land bird. The difference may be related 
to the degree of dependence upon insect food when they arrive on 
the breeding ground. 

I find no obvious characteristics of productivity which make it ad- 
vantageous for longspurs to nest in the Arctic. Their various habitat- 
correlated behavior patterns are equally suited to grassland areas to the 
south. Certainly the ability to maintain physiological preparedness until 
the final stimulus of suitable nest sites appear, together with the con- 
centration of the breeding cycle into one brood, are factors which allow 
this species to nest farther north where it lacks competition. Probably 
the explanation is that by nesting in the Arctic the species escapes com- 
petition—the tool of selection—and any species which can live there 
automatically has an advantage by lacking competition. We should not 
look, then, for the reasons why the species has an advantage in living 
in the Arctic. but look for the features which allow it to live there. 
Most important of all is the fact that they do occur there. Historical 
accidents and source of population to occupy the area have led to their 
presence. Once an organism occupies an area, we may show why it 
can, but we have no hints on why, for instance, the closely related 
other longspurs or pipits or buntings do not occupy the area. To say 
they are excluded by competition is no answer unless we have details. 

B. All four species have well-developed flight songs. But they readily 
sing from elevated perches, Horned Larks from telephone poles, and 
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Snow Buntings and Lapland Longspurs from radio masts at Pond Inlet. 

C. All four species walk and have a well-developed hind toe with 
an exaggeratedly long claw. All four live on treeless areas where the 
wind blows most of the time. Having no shelter from such a wind, 
small birds will need firm footing, and the additiona! long hind toe 
should supply this. Another purpose might be to suppiy a larger foot 
for walking on the snow. This correlates with their walking rather than 
hopping—an advantage on a soft surface. In my experience, tracks of 
larks and Snow Buntings on the snow do not sink as deeply as do those 
of Tree Sparrows or Song Sparrows. Walking or creeping also avoids 


buffeting by the wind. 


III. CLUTCH-SIZE AND LATITUDE 


Lack’s work on clutch-size (1947, 1948a, 1948b, 1954) is the founda- 
tion of our knowledge of this subject, but I am unsatisfied with his 
explanations of the large clutch-size in the northern part of a species’ 
range. It is clear that if the phenomenon is present both within popula- 
tions and between separate species, there must be a selective advantage. 
On the other hand, our observations suggest doubt that the larger 
clutch-size results in larger annual production. How do the clutch sizes 
and total annual productivity of these species vary with latitude? 

For example: Information available in Bent (1942) for Horned Larks 
provides comparison of the clutch-size of this species over its North 
American range—from the hot deserts of northern Mexico north to 
our Bylot nests, which are the farthest north recorded. The subspecies 
from the hottest part of the range have an average clutch of three eggs: 
(actia (2-3-5), adusta (3), enertera (3), merrillii (2-3, rarely 4), 
occidentalis (3); the subspecies of the western and coastal grasslands 
have a clutch of 3-4: insularis (3-4), giraudi (3-4), leucolaema (3-4), 
strigata (3-4); wetter prairies and the northeast usually have four; 
alpestris (3-4-5), flava, Old World (2-4-5), praticola (2-4-5); the 
northern birds, of which only hoyti is adequately represented, have 4-5. 

The annual production of individual females is actually not larger 
in the north than in the two- or three-brooded populations farther south. 
The clutch-size seems instead to be a telescoping of the breeding season. 

The following are clutch-sizes for Lapland Longspurs: Hatched be- 
tween 3 and 9 July—4 (6), 1 (5), 1 (4). Hatched between 10 and 
15 July—2 (5), 5 (4), 2 (3). We found no nests with clutch-size of 
7, which Wynne-Edwards reports from the head of Clyde Inlet, but he 
found completed clutches 6 June. Perhaps this is because 1954 was a 
conspicuously late season (we found the first completed clutch on 
22 June). If the rule applies that later nests have smaller clutches, our 
nests fall into the pattern he found, because our nests should be com- 
pared with his later nests (completed 19 June to 2 July and containing 
three clutches of 5 and two of 4). On this basis, our earlier nests have 
larger clutches than the contemporaneous nests at Clyde Inlet, but the 
latitudinal distances are too small to be as effective as seasonal differences 
in influencing clutch-size; and the fact that early clutches are laid by 
adults and thus are larger than later clutches presumably laid by first- 
year females, must be taken into account. The clutch-size in these two 
places is larger than that reported from Frobisher Bay by Sutton and 
Parmelee (1955b): 3 (3): 9 (4): 9 (5): 1 (6). Sutton (1932) found 
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most nests (all but 7 of 78 nests) on Southampton Island (64° N. Lat) 
to contain 6 eggs. Grinnell’s (1944) four nests at Churchill, Manitoba 
(about 59° N. Lat.), contained 4 to 5 eggs. Blair (1936) reported 3 
(7) and 1 (6) from East Finmark (70° N. Lat.). Frazer Rowell (1957) 
reported 1 (4), 7 (5), 3 (6), and 3 (5+). 

The clutches of Snow Buntings 1 (5) and 2 (6) were smaller than 
those reported from the northern part of their range and they were 
later than usually recorded. Pleske (1938) reported 5 to 7 eggs from 
Taimyr Peninsula, Siberia. Nicholson (1930) reported 1 (7), 2 (6), 
1 (5), and 3 (4) from southern Greenland. Manniche (1910) reported 
that the most frequent clutch-size in northeast Greenland was 5 or 6, 
seldom 4, and only one nest of 3. Sutton and Parmelee (1954b) report: 
1 (4), 11 (5), 1 (6), and 3 (7) from Frobisher Bay, southern Baffin 
Island. Tinbergen (1939) reported: 1 (3), 2 (5), and 4 (6) from east 
Greenland. 

Tinbergen reported most clutches complete by mid-June; the nests 
Sutton and Parmelee found after 19 June were already completed; and 
Wynne-Edwards (1952) reports young after 25 June. 

Why larger clutch sizes in the north? Recovery from Disasters. 
For a species to occupy a huge area of productive habitat, its breeding 
biology must allow it to meet the vicissitudes of that habitat, and it is 
obvious to those who visit the far north, that heavy mortality comes 
from periodic disasters on migration or accidents on the breeding 
grounds such as late snowstorms. Natural selection can be expected to 
have detected a factor obvious to a human. For natural selection to act, 
however, it must act on the advantages which allow the population to 
occupy the favorable habitat, not to balance mortality, as Lack (1954) 
pointed out. 

In the north, species must have a breeding potential to allow re- 
covery from periodic catastrophes, and there is selective advantage of 
large clutch-size to allow rapid recovery of the population. In contrast, 
in stable and uniform habitats, and especially where there are resident 
populations, too many young in each nest will be selected against, since 
it attracts specialized predations and parasitism, and leads to competition 
among the members of each large brood. The studies available on 
breeding potential suggest (viz., Lack’s (1948b) work on Starlings, 
Sturnus vulgaris), that a species will produce just as many young as it 
possibly can bring through to maturity. Absence of a second brood, and 
lack of competition for abundant food when the young are becoming 
independent and the parents are molting, allow arctic species to bring 
more young through. Larger broods will be successful as long as they 
produce more young to migrate. Large clutch-size has the advantage of 
allowing recovery from disasters—but that is not enough. How is the 
clutch-size enlarged, and why are clutches smaller farther south? Is 
productivity greater? Longer daylight alone is not the explanation for 
the larger broods in the north, because of the daily cycles of activity 
we and many others have observed (Palmgren, 1935, 1949; Franz, 1949; 
Grote, 1943; Karplus, 1952; Hoffmann, 1959). Birds at 74° latitude 
use no more daylight than those at 55° latitude (20 hours), and across 
this latitudinal range, the longspurs’ clutch-size varies “according to 
the rules.” 
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Geographical Variation in Clutch-Size and Daylength. In the geo- 
graphical variation of clutch-size, it is important to separate releasers 
from selective advantages. There is abundant evidence of larger clutches 
in the north and an obvious environmental co-variant is daylength. 
Our longspur nests and those of Wynn-Edwards (1952) show that within 
limits, the later the start of the clutch, the larger the clutch until a peak 
is reached, and then the clutch decreases, and this is known for many 
species. In the case of Kent’s Island Tree Swallows (Jridoprocne bi- 
color)—(Paynter, 1954), later arrivals find a longer length of day 
than birds nesting to the south. If birds arrive later in an area slightly 
farther north, they find much greater difference in daylength than ex- 

ected, on a latitude basis. I am convinced that this is the “releaser.” 

he length of day is one of the stimuli which starts the mechanism of 
egg production, but it does not necessarily control the upper limit of 
clutch-size. Nice (1937), Snow (1958), and others have discussed 
temperature as a stimulus. 

I doubt that the reas... the clutch is larger is ability to feed all the 
young. Lack’s data on »'\2 clutch-size of the European Robin, Erithacus 
rubecula (1953) offers evidence enough itself to throw doubt on this. 
My data on Horned Larks agree that it is misleading to apply only this 
hypothesis. The variations approximately follow latitude or daylength, 
but many other factors vary with latitude in the same way. Large brood 
size is not involved in the most characteristic of northern breeders— 
the shorebirds. Long day is just one factor obvious to man. 

I suggest that large clutch-size is a secondary factor; that in the 
north selection operates on concentrating the brood into one annual 
nest. Ray (1913) suggested the same effect for Tree Swallows at higher 
altitudes in California. In the south, as with larks, it is an advantage to 
spread broods over a long period—two or three broods of two or three 
young. The young would not survive a breeding season of March- 
September on Baffin Island, and thus larks there can have only one 
brood. Selection is not simply of large broods, but of a single annual 
brood, which must be large enough to maintain the population. I sug- 
gest that there are inherent limitations to total annual production within 
the species and that these limit the size of the single brood, because the 
total annual production in the deserts of Mexico is the same as that in 
Baffin Island. In studies of the selection of brood size, annual production 
must be considered as a factor; i.e., average clutch-size X average 
number of broods. In the far north, production is suited to the short 
season, but production is not necessarily greater. 

Date of arrival, relative to length of day on arrival, still may be 
environmental clues or time-givers in the annual cycle, but they are not 
the factors leading to a larger clutch-size. This is supported by Baker’s 
(1938) evidence that there is no general tendency for birds to breed 
everywhere at the same daylength, nor for birds to breed when the 
days are lengthening particularly quickly. 

If we speak of telescoped broods or clutches being selected in higher 
latitudes, it may help answer some of the questions raised by the theory 
of daylength cause: such as a larger mean clutch-size in Connecticut than 
on Cape Cod at the same latitude for Tree Swallows (Paynter, 1954) : or 
a larger clutch-size in Switzerland than in England for Swifts (Apus 
apus ), (Lack and Lack, 1951). 
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The contradictory clutches in Lack’s study of the European Robin are 
smaller where the population tends to be resident. In approaching this 
and other problems of variation within a species, we should start at the 
center of the range and ask not only why it is larger to the north, but 
why it is smaller and subdivided to the south. 

Abundance of Food and the Period of Maximum Demand. To examine 
Lack’s hypothesis that the successful feeding of the young in the nest is 
a selection force on clutch-size of passerines, we need to follow the weights 
of individual nestlings to see how they compare as they leave the nest, 
and then follow color-banded birds that have left the nest to see whether 
and how long the “runt” survives. This can be applied to certain groups 
only, because in some—herons, hawks, and owls—the late or weakling 
young die and are eaten or trampled into the nest floor. 

Snow (1958) has done this for European Blackbirds and has shown 
that it was really impossible to correlate the breeding of this species 
with any particularly abundant prey species. The stimulus of rising 
temperature led to the maximum number of egg clutches being actually 
present when the chief food—earthworms (Lumbricus)—was abundant. 
Young in the nest came later, at a time when worms often were harder 
to obtain and parents had to seek other food. The artificial situation of 
the Botanical Garden, where Snow’s studies were made, may have a 
different annual supply of food than the more natural situation of 
woodland Blackbirds which, as Snow pointed out, were not so decimated 
by May droughts. The May and mid-summer droughts hardened the 
soil surface and largely removed the source of worms. 

The critical period of the population relative to its food supply should 
be considered to extend from hatching of young until the young are 
independent and the parents have completely molted. No one period in 
this time is the critical one. The whole population makes the maximum 
demands on the food supply when all young have been produced and 
the parents are molting (Pitelka, 1958). Furthermore, in the life of the 
individual fledgling, a critical time is when the parent has stopped feeding. 
In early broods, the female may stop feeding fledglings to lay her next 
clutch (Tinbergen, 1939). If the young she has been feeding are not 
self-sufficient they die. During this sucked after leaving the nest and while 
the parents feed, the young who have inherited behavioral mechanisms 
for finding, killing, and eating food have to learn (and very rapidly) 
what food is and where to find it. Ruiter’s (1952) studies with Jays 
(Garrulus glandarius) show that the bird blunders onto the caterpillar 
first, and when it has a “picture in mind” of what to look for, it will 
seek out the food. But for young to learn their food, the prey has to be 
“superabundant” for the trials and errors of the young to happen on 
the prey often enough for them to learn, by “reinforcement.” Carrick’s 
(personal communication) work on food of birds in Australia shows 
extreme individual differences which must depend upon this sort of 
conditioning. 

The point is that: larger broods in higher latitudes are correlated with 
daylength and depend upon ability to feed the young in the nest must 
be extended to feeding the young out of the nest—indeed, must include 
the period when the young are independent and the parents are molting 
before migrating. Pitelka (1958) made this point in discussing the molt 
of Lapland Longspurs. 
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PART Il: DISCUSSION OF BEHAVIOR 


A. COMPARISON OF BEHAVIOR OF LAPLAND LONGSPURS 
WITH OTHER BUNTING AND FINCHES. Do our observations on 
the behavior of the two buntings help to clarify their taxonomous rela- 
tionship? Complete descriptions of the behavior of Emberizine finches 
are few but they suggest several comparisons. The display postures of 
Lapland Longspurs seem closer to the Yellowhammer (Emberiza 
citrinella) than to the other Emberizines, including Snow Bunting, but are 
more similar to those of Snow Bunting and other European Buntings 
than to the American Emberizines (Song Sparrow, Melospiza melodia, 
and Tree Sparrow, Spizella arborea). 

They lack the wing-waving described in McCown’s and Chestnut- 
collared Longspurs, but they include wing-vibrating (Andrew, 1957). 
They differ from the Snow Bunting in the nature of the song flight, and 
in that the longspur “emphasizes” his breast while the Snow Bunting 
“emphasizes” his back (Tinbergen, 1939) in displaying to the female. 
There are also differences in song period. In Snow Bunting, copulation 
stops after the first egg is laid, and the male no longer accompanies the 
female. The female Snow Bunting starts incubation one to three days 
after the completion of the clutch, instead of one to three days before 
completion of the clutch as in the Lapland Longspur. Food foraging 
in Lapland Longspurs was restricted to the territory, and much less so 
in Snow Bunting. 

The aggressive and courtship actions agree with general patterns for 
European buntings described by Hinde (1955) , and with specific patterns 
described by Andrew (1957) for Lapland Longspur. “Supplanting 
attack” and “sleeked head-forward threats” were shown in the border 
disputes, and in the first encounters with the female (male fluffed—of 
Andrew). Later, and with no transition that we observed, the male 
assumed an upright posture with drooping wings and under-feathers 
fluffed out when parading before the female (bill-raised run, courtship 
displays, of Andrew). In our observations the wings were not vibrated 
in this posture, but we must have missed this detail. In contrast to 
Andrew we found this as much associated with the song period as 
the fluffed run. 

According to Hinde (1953), drooping wings and parading showed 
sexual drive, while the upright posture and fluffing of feathers showed 
drive to flee. More recent work has led Hinde and his students to 
believe the upright posture is associated with sexual drive (Andrew), 
since this posture is assumed during copulation. The two were combined 
in the pre-copulatory behavior of longspur males. The combination of 
upright posture and bill-up parading showed off the male’s black throat 
and white belly (the posture must have preceded the plumage, as 
Lorenz (1941) has suggested). 

Exaggerated upright posture, drooping and vibrating wings, and 
handling of nesting material by the male preceded copulation (wing- 
quivering and nest-site display; bill-raised run, Andrew). My observa- 
tions suggested that this wing-vibrating was an attempt to fly up rather 
than a ritualized part of the display, and I saw it only immediately 
before copulation. The male crouch, with head lowered and rump fluffed 
— just before, during, and after copulation—is described by Andrew 
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only under bill-raised run, and not in this context. Hinde (1952) 
strongly supports the idea that the rise of sexual drive in both male and 
female suppresses the drive to attack, and that since the male’s sexual 
tendency grows faster than that of the female during most of the court- 
ship and: nesting period, he is subordinate to her. Hence, following the 
upright posture by the fluffed and horizontal posture at the peak of 
“conflict” may show the strength of the male’s thwarting because he is 
subordinate. 

The differences found when my notes are compared with Andrew’s 
suggest (1) a variety of specific postures of particular “meaning” which 
can be combined in various ways or (2) variations in postures between 
populations or (3) greater sexual drive in the males I studied because 
of the lateness of the season, and the advance of their condition before 
the females were receptive. I prefer to avoid assigning motivations 
until more is known of specific situations in which the displays appear. 

Points of interest in placing Lapland Longspurs’ displays properly in 
comparison with the displays of other finches are: (1) song‘flight (which 
is to be expected in a tundra region); (2) horizontal head-forward 
posture of aggression; (3) lack of bill-snapping, wing-raising, pivoting 
or twisting, or courtship feeding; (4) symbolic handling of nesting 
material; and (5) unusual posture of the male just before copulation. 
These are differences, while the rest of the postures fit into the general 
pattern, sleeked head-forward posture, supplanting attacks, head-up 
posture and fluffed posture—the main elements found by Hinde (1953, 
1954, and 1955). 


B. CHANGES IN MALE BEHAVIOR AND TERRITORY ESTAB- 
LISHMENT OF LATE ARRIVALS. What explanation can we offer for 
the two separate periods of territory establishment in our areas? The 
male Lapland Longspur’s hostility changes (1) when he has been joined 
by a female, (2) when the female has started building the nest and 
laying eggs, and (3) when the female has started to incubate. The 
aggressive tendency of the male sinks as his sexual drive rises; at the 
same time his singing and response to his neighbors’ activities change. 
Eventually he seems to lose interest in territory borders, just as the 
pressure is highest, if the “reason” for territory is food. We recorded 
changes in territories of Lapland Longspurs indicating that this change 
allows the establishment of territory by males which arrived later or 
those which are unable to establish territories early in the season 
(Figure 7). Later arrivals take up territories in undefended areas as 
the aggressiveness of the territory holders fades or is concentrated onto 
a smaller area. Meyerriecks (1959) has documented this change in 
territorial defense and its effect on territories in colonial Green Herons 
(Butorides virescens). 

Of the sixteen nests of Lapland Longspurs in half of our study area, 
seven clutches (Nests Nos. 1, 2, 3, 4, 7, 8, and 1 unnumbered) were 
completed early (22-25 June)—(Figure 7a), and all of these nests were 
about 100 yards apart. Nine clutches were completed late (1-4 July) — 
(Figure 7b). 

These birds were not banded, and we do not have detailed observa- 
tions on the change in behavior of individuals; but the evidence is 
clear that there were two sets of territory establishment nine days apart. 
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The later nests were placed inside the area included in the five earlier 
territories. 

Smith (1950) described the late arrival of Yellow Wagtails (Mota- 
cilla flava) in England at an area where three territories had already 
been established. The newcomer established himself in five acres (half 
of the total area) where there were two territorial males whose females 
had nests and were incubating. At the same time a single male, whose 
nesting activities had not proceeded as rapidly, held five acres and 
excluded the newcomer. 

The functions of territory are complex, and authors have differed 
on whether the mechanisms are simple or various (Symposium, [bis, 
1956). One feature often neglected is that select'on acts on maximum 
successful breeding of the whole population rather than on especially 
successful breeding of a few individuals. The late breeding of yearling 
birds is so universal that it suggests selective advantage for the population 
as a whole. This advantage may come from the increased opportunities 
for the inexperienced birds to establish territories when the experienced 
adults have passed their peak of hostility. Young birds which have not 
established a territory in a previous year are at a disadvantage unless 
they can choose a time when the hardened campaigners will, for various 
reasons, be “willing” to let them insinuate their territories among those 
of the mature segment of the population. Usually it has been assumed 
that once a territory is established, it remains constant for that breed- 
ing season, and late arrivals can only carve out a territory by dint of 
special aggressiveness. Most theories on the function of territory relative 
to food for nestlings (Lack, 1948b) depend on this premise. But what 
does it mean to the biological function of territory if the “any defended 
area” (Noble, 1939) is a great deal smaller when the young hatch than 
when the single male first established his territorial boundaries? There 
is danger of confusion of proximate vs. ultimate causes, and dispersion 
must be carefully separated from territoriality if we consider the main 
selection to be concerned with the food supply. 

Furthermore, there are adequate “needs” to lead to the phenomenon of 
territory expressed in courtship behavior. Tinbergen, Lorenz, Lack, and 
their students have shown the “need” for a male to act aggressively in 
many cases in order to effect sex recognition. This, combined with site 
tenacity (Ortstreu) leads to a courtship explanation of territory as 
Tinbergen suggested (1957). But I do not suggest that food is not an 
evolutionary advantageous effect also. Territory can be expected to have 
different expressions and different selective advantages in every group 
in which it is expressed. 

I presented a report on Lapland Longspurs, including the idea just 
discussed at the meetings of the American Ornithologists’ Union at 
Cape May in September 1957, and in response to questions I said that I 
thought the idea had already been published; but since then Meyerriecks 
and I have not been able to find it in print. 


C. SELECTIVE ADVANTAGE OF MIGRATION IN TERRITORY 
ESTABLISHMENT. Although there are many selective advantages in 
migration, our studies of longspurs suggest another, the apportionment 
of available breeding territory. On the average, mortality comes in large 
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juvenile failure and a steady death rate of adults (Nice, 1937; Kluijver, 
1951; and summary in Lack, 1954). Recent population studies have 
shown that the great peak of juvenile mortality in resident species comes 
between July and October, even though migratory dangers do not exist. 
As Kluijver (1951) has suggested, mortal dangers for resident species 
result from the emigration of juveniles into strange habitats, seeking 
to establish their own territories. Such young often occupy less desirable 
habitats, such as the pine woods, in Kluijver’s studies. Snow (1958) has 
data which show that another important peak in mortality occurs during 
territory establishment and the early part of the breeding cycle in the 
European Blackbird. 

In a wholly migratory species, when the returning population takes 
up territory in spring, newly territorial birds do not face an entrenched 
wintering population with inexperienced young at a maximal disad- 
vantage relative to the experienced adults. This must be an advantage to 
the population as a whole, since it allows more adjustment among the 
arrivals and less absolute exclusion. It may be that for the year-crop, 
migration is an advantage in spreading out the population—balancing the 
migration hazards which become then no worse than those hazards met 
by juveniles leaving their parents’ territories when neighboring birds are 
in a phase of temporary ascendancy of territorial behavior (Lack 1953, 
Nice 1937). 

D. LONGSPUR NEST SITE SELECTION. 

Longspurs at the Aktineq built their nests consistently under the 
decumbent branches of clumps of Bell Heather (Figure 6). How can 
this observation be rationalized with the nearly universal description cf 
the nesting of this species in low, rolling, wet, hummocky tundra, under 
a tuft, or in the side of a moss or sedge hummock (Blair, 1936: Dalgety. 
1936; Grinnell, 1944; Nicholson, 1930; Soper, 1928 and 1946: Sutton. 
1932; Sutton and Parmelee, 1955b; and Wynne-Edwards, 1952) ? Havi- 
land (1916) found nests from the wettest to the driest habitats on the 
Yenesei River, and A. Murie (1946) found them on gentle slopes cov- 
ered with Avens (Dryas integrifolia M. Vahl). Grote (1943) reports 
longspurs nesting on all sorts of tundra in Siberia—wherever there is 
plant cover—but agrees with Birula (1907) that the species is charac- 
teristically a hummock-tundra bird. Only one nest at the Aktineq (No. 
12) could be said to be placed in a low, wet place, and No. 1] was in 
a frost-crack on the edge of a wet area. 

Bell Heather grew in shallow depressions on slopes which (after the 
barren and exposed ridges) were the first free of snow, and longspurs 
chose the edges of the Bell Heather patches first free of snow on slopes 
facing southeast, south, or southwest, from which the snow melted very 
early. Among 26 nests found, there was only one exception concerning 
exposure. Birula (1907), Michejev (1939), and Tolmatschev (1934) 
report nests facing south, east, or southeast and sheltered from the wind 
by hummocks, grass or low heaths. In the Siberian areas studied a south- 
east wind is almost unknown in summer. Frazer Rowell (1957) reviews 
the literature on nest sites of this species. DuBois’ (1935) descriptions 
indicate that the nests of Chestnut-collared Longspurs are similarly 
sheltered. in contrast to the exposed situations of McCown’s Longspurs’ 
nests. The breeding sites we found are similar to those found by Havi- 
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land and Murie, presumably because the wet meadow sites were snow- 
covered too late in the species’ breeding cycle and because the species, 
displaced from ideal nest sites, selected a form resembling the overhang 
of a tussock. 

At the Aktineq, 14 of 19 nests were directly associated with Bell 
Heather, but at Ooyarashukjooeet (Miller, 1955) only 2 of 6 nests were 
so associated. Nests at Ooyarashukjooeet were overhung by Avens, 
Arctic Willow or a clump of Grass Rush and placed in frost-cracks, under 
solifluction lobes (Washburn, 1956), or on the sides of a raised beach 
ridge where no Bell Heather grew. In the Aktineq region, steeper slopes, 
less marked with deep frost-cracks and mounds, provided fewer hum- 
mocks, and the best available form was provided by the decumbent 
growth of Bell Heather. The regular frost patterns with steep-sided cracks 
at Ooyarashukjooeet supplied the proper forms, as did tussocks near 
lemming mounds and plant cushions on the sand bars. 

This seems to indicate that longspurs nest in a sheltering overhang 
facing toward the south and that actually Bell Heather as such did not 
matter. It was a form requirement rather than a species relation. Ob- 
servations of other authors farther south and in Greenland (Salomonsen, 
(1950-51) refers the species to the verge of high arctic areas where 
Crowberry (Empetrum nigrum L.) is replaced by Bell Heather), indi- 
cate that the species does not belong to a particular vegetation assoc:a- 
tion. Rather, it takes what is available and best fits its needs in those 
areas that satisfy the physiological requirements, and from which it is 
not driven by competing species. 


SUMMARY 
Horned Lark 


1. This species was the most widespread on Bylot Island, and had the 
largest territories among the passerines. 
Nearly all singing was in the air and the flight song was identical 
in form, although different in quality, from that of praticola. Song 
flights took place over the individual’s territory. 
We found a clutch-size of 4-5 eggs and recorded a specific alarm 
note given by parents with young. 
(a) “Casual abandonment,” (b) very rapid feeding at the nest, 
and (c) lack of brooding of the young during the day, contributed 
to effective concealment of nestlings. 


Water Pipit 

1. Flight song was regularly two-parted. 

2. The trilling song correlated with immediate attack on an intruder. 

3. Territories averaged less than 100 yards long and about 200 feet 
high in the ravines in south-facing bluffs. 

4. The single nest found contained five eggs and was excavated into 
a slight overhang. It was built entirely of grasses. 

5. This species is the only clearly Low Arctic representative on Bylot 
Island. The nest is, we believe, the most northern recorded. 


Lapland Longspur 


1. This was the most abundant nesting species: 27 territories in the 
study area, and at least 60 in the seven square miles between the 
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Sound and the snout of the Aktineq Glacier on the west bank of the 
river. 
When we arrived we found mixed flocks containing many male and 
a few female longspurs, as well as Snow Buntings and Horned Larks. 
Males took up territories between 15 June and 25 June. 


Most songs were given in flight at a height of about 20 feet. Each 
male had several song perches, and sang repeatedly from the ground. 
The males had a whispered song given in close company with the 
female after pairing. 

Territorial disputes involved flying chases, song duels, and, on 
the ground, forward postures with a scold note and gaping bill. 
Rushes were directed at the side of an intruder. 


Trespassing was tolerated and territorial defense seemed suppressed 
by the winter flock calls. Song stimulated immediate response in 
the form of singing and defense of territory. 

Territories occupied a half acre or less for the twelve most carefully 
studied pairs. Once a male took up territory, he did not leave it 
until the end of the breeding cycle except for very brief periods. 
The first displays to a female resembled hostile displays. In sexual 
pursuits, one female was pursued by two or three males in succes- 
sion. When she settled in one territory, she was still pursued by 
her male, and the pursuit flights still sometimes trespassed. The 
female incited pursuit in flight and on the ground. At this time 
the males’ displays assumed an upright posture. Song remained 
vigorous but less frequent than during the pre-pairing period. It 
occurred on appearance of a neighbor in song or when the female 
disappeared. 

Males’ pre-copulatory display included carrying dark material, 
upright posture, and song. This was followed by a crouched, fluffed 
posture before copulation. The female crept and hopped in a 
crouched position. After copulation the male returned to the crouch- 
ing position. The female stood erect, raised her head high and 
cocked her tail. 


Nesting sites included a number in which Bell Heather overhung 
the nest. 


The nests were constructed entirely by the female, and were made 
of dead and dry grass, tightly knit and lined with white feathers 
and often willow cotton. The male constantly accompanied the 
female while she built, occasionally picking up brown nesting 
material similar to that she used, only to drop it. The male ac- 
companied her closely until she completed her clutch. 


Clutches were completed between 22 June and 4 July. Those hatch- 
ing 3-9 July contained: 4 (6), 1 (5), 1 (4) eggs: and those hatch- 
ing 10-15 July contained: 2 (5), 5 (4), 2 (3) eggs. 


The female started to “incubate” sporadically on the second day be- 
fore the last egg was laid, and incubated most of the day before the 
last egg was laid in nest No. 6. The day after the last egg was laid, 
the male stopped his attendance on her and sang actively for three 
days after that. Then his song diminished until it had effectively 
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stopped when the young hatched. The males took no part in incu- 
bation, but were constantly alert to trespassing on the territory. 
During 80 visits to 14 nests, the female was found on the nest on 
all but 18 visits: two absences for 7-9 visits. The female kept the 
nest clean of any dirt that fell in among the eggs, and removed 
broken eggs to such a distance that we did not find any of four we 
damaged. Removal of eggs during the laying of the clutch and after 
the clutch was completed had no effect on the number of eggs laid. 
Hatching was delayed in nest No. 1 when the eggs were soaked in 
ice melt-water from the fourth to the sixth day after the clutch was 
completed, but the embryos were not killed. One malformed nestling 
(perhaps the result of the chilling) was later ejected by the parents. 


Eggs were in the nest from 16 days for the first egg laid in nest No. 6, 
to a minimum of probably 101% days for the fifth egg in the same 
nest. The usual period for eggs constantly incubated was 11 to 12 
days. One egg in each of nests Nos. 2, 7, and 13, and three eggs in 
nest No. 10 were infertile. These eggs were left in the nest by the 
parents until the young left. 


In some nests all eggs hatched during the same 24-hour period 


(Nos. 3, 6, 7, and 13), and in others hatching extended over as much 
as 48 hours (Nos. 1, 11, and 14), or possibly 64 hours (No. 2). 


The male took at least as large a part in the feeding of the young 
as did the female; and in nests Nos. 3. 6, 8, and 12 the male was 
more active than the female in feeding during the early morning 
and all evening, when the young were 3-5 and 6-8 days old. 


Twenty-two nestlings left the nest after 9 days, 12 left after 10 days, 
and 3 left after 8 days in the nest. All left 2-3 days before they 
could fly. Nestlings were essentially silent until the last day in 
the nest. They had dorsal down on hatching, feathers on their backs 
at four days (when their eyes opened) and were fully feathered by 
the seventh to eighth day. Young left the nest from 12-24 July. Our 
records indicate that the young left within 24 hours of each other 
in four nests, and within 48 hours of each other in five nests. 
Sixty-nine eggs were found, of which 10 were destroyed by us or 
by a dog with us. Of the remaining 59 eggs, 6 were infertile and 5 
abandoned: one young was deformed and pushed out, and three 
young disappeared. Forty-two young left the nest (we took two 
specimens). Eight (perhaps 9) of the 15 nests successfully fledged 
all of the young from the full clutch. Thirteen nests, or 86 percent 
of the total, hatched one or more eggs. The average number of eggs 
that hatched in successful nests was four; 75 percent of the eggs 
produced fledged young. 


Snow Bunting 
We arrived when birds were paired, but nest-building had not started. 


Four nests were in holes excavated into loose sand on exposed ridges 
or vertically-cut banks of the river. One nest was under a boulder. 


We found 2 (6) and 1 (5) clutches completed 23 June to 3 July. 
The female at nest No. 3 repeatedly left the nest to feed, but also 
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begged for food from the male. This same male performed a pre- 
pairing display to her when there were four eggs in the nest. 

The young in the nest were as silent as nestling larks and longspurs, 
but were noisy after they had left the nest. Both parents fed the 
young. 

Of five nests found, only two were successful. We found one group 
of eight young with two sets of parents. 


Ecology 


1. Except for plovers, only single representatives of a genus were found 
in our district. 

2. We saw no ecological competition among the four passerine species. 
Territory was largest in Horned Larks (14 sq. mile) and smallest in 
Lapland Longspurs (1% acre). 

We found no special adaptation in Lapland Longspurs (i.e., different 
from closely related longspurs) which would prepare them to occupy 
their northern range. 

All four species walk and have a long hind claw which must be 
regarded as functional and therefore of no systematic importance. 
Clutch-sizes show no greater annual productivity in the north than 
do multiple-brooded, smaller-clutched populations in the south. 
Adaptation has concentrated the breeding season. 

No particular time in the breeding cycle is critical with regard to 
the food supply thereby controlling clutch-size. Food is a critical 


factor when the species arrives, when there are young in the nest, 
and especially when the young fiedge and the parents molt. 

An important force selecting annual productivity in arctic breeders 
is the danger of climatic—non-density dependent—disasters. 

The advantage of single-broodedness is that recently-fledged but 
incompetent young are less subject to abandonment than when the 
female starts a second brood. 


Behavior 


1. Lapland Longspur behavior is close to published descriptions of 
Yellowhammer in most of its features, and differs in several details 
from other longspurs. 


We found bill-raised run (Andrew) associated with song period, and 
wing-vibration associated with precopulatory flight. Both drooping 
wings and upright posture were associated with sexual situations. 
The precopulatory posture we saw is described under another con- 
text by Andrew. Behavior does not yet clarify the taxonomic rela- 
tionships of Lapland Longspurs within the buntings. 

We found decrease in aggressiveness of territorial males after pair 
formation to coincide with intrusion on occupied territories by later 
males. This allows concentration of the population in the few 
suitable areas available. and may be an evolutionary mechanism 
permitting yearlings to establish territories later than adults. 

In migratory birds, less well-motivated or inexperienced yearlings 


setting up territories are less subject to discrimination than are 
yearlings of resident species. 
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Nest site selection by longspurs gave insight into the form of the 
environment situation which they chose; i.e., sheltering overhang— 


whether moss hummock, grass tussock, frost-crack, or decumbent 
growth of Bell Heather. 
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MIST-NETTING BIRDS ON ANDROS ISLAND, BAHAMAS 
By Lawrence H. and Ciara M. WALKINSHAW 


From the 16th to the 26th of March, 1960, we were on Andros Island, 
Bahamas, making a study of the birds in the area where we stayed. We 
hoped to capture the long elusive Kirtland’s Warbler (Dendroica kirt- 
landii) by the use of mist-nets but failed to even see nor hear the species. 
However, we did have some luck in capturing other species. 

The weather was very good but at times wind bothered. We operated 
from one to five nets for a total of 305 net-hours. Since the soil is 
chiefly coral and almost impossible to dig into and the fact that we 
were unable to get metal poles, we were forced to use long wooden poles 
improvised in position by ropes, stones, etc. We had much trouble 
with local wild dogs and at times cats (some of which were also wild). 
We captured only 105 birds. 
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The sun rose mornings between 0615 and 0609 E.S.T. and set ia the 
evening between 1820 and 1825. The wind was predominantly north- 
east or northwest but on three days 16-18 March it was southerly. Only 
one evening, 18 March did we get any rain and then only a trace. One 
morning was foggy. The low temperatures varied between 54° and 
70° F. and the highs 70° to 92°F. All in all, the climate was almost ideal. 


The following species were captured on our 1] day stay: 


1) Lesser Scaup (Aythya affinis). A female shot by Mr. Nelson was 
given to us for a specimen. The bird weighed when fresh on 20 March, 
542.9 grams. Measurements were: Wing, 197 mm.; tail, 72 mm.; tarsus, 
37 mm.; bill, 39 mm. This and the other specimens are in the University 
of Michigan Museum of Zoology. This bird was taken in a fresh water 
marsh at the north end of the island. It was feeding with other ducks in 
@ mangrove area. 


2) Ground Dove (Columbigallina passerina bahamensis). One bird was 
brought to me, by Otto Jendresen, which had flown into a picture 
window and this specimen was kept for a skeleton. The five captured 
birds averaged in weight 33.6 (29.8-36.9) grams. The average measure- 
ments were: Wing, 82.6 (80.5-85); tail, 59.8; tarsus, 16.1; exposed 
culmen, 11.6 mm. A total of 36 birds were observed on 9 days averag- 
ing 3.27 birds per day. 


3) Bahaman Woodstar (Calliphlox evelynae). Observed daily, a total 
of 53 birds, 4.8 (1-12) per day. On 19 March a very small female was 
caught. She had a plain gray throat, a brownish tail with a 10 mm. 
black band across underneath. She uttered a sharp ‘Chip’ while in flight 
when she escaped in the room. Weight, 2.7 grams. Measurements: 
Wing, 45; tail, 26; tarsus, 6; exposed culmen, 16 mm. 


4) Yellow-bellied Sapsucker (Sphyrapicus varius varius). One male 
captured at 1250 22 March. Weight, 65.6 grams. Wing, 125; tail, 84 
mm. This was the only one observed. 


5) Gray Kingbird (Tyrannus dominicensis dominicensis). Four (0.2) 
observed on 3 of the 11 days. On 19 March, 1 was caught at 0945. 
Weight, 40.1 grams. Wing, 110; tail, 88; tarsus, 24; exposed culmen, 
23 mm. One of these birds spent much of its time in a small grove of 
pines near the compound in which we were staying. The bird seemed 
very lethargic. 


6) Loggerhead Flycatcher (Tolmarchus caudifasciatus). Five observed 
(0-2) on 4 of the 11 days. On 20 March one was captured (spec. 
UMMZ). Weight, 40.8 grams. Wing, 105; tail, 86; tarsus, 22; ex. 


culmen, 24 mm. 


7) Northern Mockingbird (Mimus polyglottos polyglottos). An average 
of 3 (33 in all) (1-5) was observed during the 1] days. A pair was 
found building a nest in a small tree 6 ft. above ground by Mrs. Nelson 
on 23 March. Two birds were captured: 


Date Hour Weight Wing Tail Tarsus Ex. Culmen 
17 March 0830 43.8 g. 99 119 33 154% mm. 
25 March 0658 44.8 g. 104 120 32 17 mm. 
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8) Bahaman Mockingbird (Mimus gundlachii). Only four (0-2) ob- 
served and on 25 March one was caught at 0930. Weight, 67.8 grams. 
Wing, 118; tail, 135: tarsus, 39; culmen, 20 mm. This bird, larger than 
the Northern Mockingbird, was much more thrasher-like than that 
species. 

9) Catbird (Dumetella carolinensis). Eleven observed on 6 days (0-3). 
Two captured: 20 March, 0937. Weight, 33.3 grams. Wing, 89; tail, 
109; tarsus, 25; culmen, 17 mm. The second on 21 March at 1545. 
Weight, 30.9 grams. Wing, 89; tail, 98: tarsus, 24: culmen, 15 mm. 
10) White-eyed Vireo (Vireo griseus subsp.). One collected 21 March 
at 1025. Weight, 10.4 grams. Wing, 58; tail, 51; tarsus, 21: culmen. 
12 mm. 

11) Thick-billed Vireo (Vireo crassirostris). Four of these birds were 
captured. They weighed, 14.0, 13.1, 15.0 and 14.2 grams respectively. 
The wings measured, 60, 61, 64 and 59 mm.: the tails, 51, 51, 55 and 
49 mm.; tarsus, 21, 23, 234% and 20% mm.; culmens, 14, 111, 13 
and 1144 mm. All had light brown eyes but the largest one which had 
white eyes. A total of 20 vireos were seen but they could have been 
either this or the previous species. They were found in tangles of 
brush or in pines. 

12) Bananaquit (Coereba bahamensis). We observed 34, average 3.1 
(0-6) per day on 8 of 11 days. Regularly found in blossomed trees 
where the birds worked in the blossoms with their decurved bills. Eight 
‘birds were caught. Average weight was 10.2 (8.5-12.3) grams. The 
average wing measurement was, 58.8 (56-63) mm.; tail, 41.9 (40-45) 
mm.: tarsus, 20.3 (18-23.5) mm.; exposed culmens, 13.4 (12-14.5) mm. 
13) Black and White Warbler (Mniotilta varia). Six observed on 4 of 
11 days. One was caught 23 March at 1027. Weight of this female was 
8.1 grams. Wing measured, 68 mm.; tail, 49 mm.: tarsus, 19 mm.; 
culmen, 14.5 mm. 


14) Swainson’s Warbler (Limnothlypis swainsonii). One male was 
caught 23 March at 0904. Weight, 15.6 grams. The wing measured. 


69 mm.; tail, 49 mm.; tarsus, 18 mm.: exposed culmen, 18 mm. 
(spec. UMMZ). 


15) Worm-eating Warbler (Helmitheros vermivorus). One bird was 
caught 25 March at 1042. Weight, 11.4 grams. The wing measurement 
was, 67 mm.: tail, 47 mm.: tarsus, 19 mm.: exposed culmen, 13 mm. 
Photographed, banded and released. 


16) Cape May Warbler (Dendroica tigrina). Seven (0-2) observed. 
On 23 March a female was captured at 0710. Weight, 10.0 grams. The 
wing measured, 60 mm.:; tail, 45 mm.; exposed culmen, 11 mm. 


17) Myrtle Warbler (Dendroica coronata). Not found until 24 and 25 
of March when a total of 6 were observed and four caught, all females. 
The wing measurements averaged, 67.5 (66-70) mm.; tails, 53.5 (52.5- 
54) mm.; tarsus, 19 (18-20) mm.; culmens, 10.25 (10-10.5) mm. These 
birds were always feeding on fruit of an unidentified tree. Weights. 11.8 
(10.9-12.6) grams. 


18) Yellow-throated Warbler (Dendroica dominica). Two observed on 
22 March and one on 18 March. The two former were caught and 
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weighed 10.1 and 11.2 grams. Both wings measured, 63 mm.; tails, 46 
and 50 mm.:; tarsus, 16.5 and 17 mm.: exposed culmens, 12 and 13 mm. 
19) Prairie Warbler (Dendroica discolor). Three times we heard a 
male Prairie Warbler singing during the early mornings. It was ob- 
served on nine days, a total of 24 individuals (0-7) and 10 were cap- 
tured, six males and four females. The weights and measurements were: 
Exposed 
Sex Weights Wing Tail Tarsus Culmen 
Male 7.46 grams) 54.7mm. 47.2mm. 18.5 mm. 10.5 mm. 
(6.8-8.2) (53.5-57)  (44-51.5) 
Female 6.62 grams 50.5mm. 43.2mm. 18.2mm. 10.1 mm. 
(5.9-7.5) (49-53) (40-48 ) 
20) Western Palm Warbler (Dendroica palmarum palmarum ). Occasion- 
ally a male was heard singing. The species was observed daily (2-8 
individuals, average, 4.5). Three birds were captured. Weights, 9.9, 
10.3 and 12.2 grams. The wings measured, 62, 64 and 67 mm.: tails, 
53, 51 and 44 mm.; tarsus, 23, 19 and 20.5 mm.:; exposed culmens, 
11, 12 and 11 mm. This was a common bird around the compound 
usually found in low bushes or trees near the ground. 
21) Ovenbird (Seiurus aurocapillus). Three observed at Mastic Point 
‘The Front’ and one captured on 23 March at 1045. It weighed, 20 
grams. The wing measurement was, 71.5 mm.; tail, 52 mm.; tarsus, 
24 mm.; culmen, 13 mm. 
22) Louisiana Water Thrush (Seiurus motacilla). On 19 March two 
were observed; 20 March, two; 21 March, 1 found dead. Five were 
captured. The average weight, 21.0 (19.8-22.7) grams. The average 
wing measurement was 81.5 (80-82) mm.: tail, 52.5 (47-57) mm.: 
tarsus, 22.5 (21-23) mm.; culmen, 14.5 (14-15) mm. (one spec. UMMZ). 
23) Yellow-throat (Geothlypis trichas subsp.). A male was captured 
on 20 March at 1610. It weighed, 10.2 grams. The wing measured, 
54 mm.: tail, 47 mm.; tarsus, 17.5 mm.: culmen, 11 mm. The same 
day at 1855 a female was caught. It weighed, 9.4 grams. The wing 
measured, 5] mm.; tail, 47 mm.; tarsus, 21 mm.; culmen, 12 mm. 
Only five individuals were seen. 
24) Striped-headed Tanager (Spindalis zena). On 8 of the 11 days, 31 
(0-9, average, 2.8) were observed. Thirteen, 7 males and 6 females 
were captured: (Two spec. UMMZ). 
Exposed 
Sex Weight Wing Tail Tarsus Culmen 
Male 21.4grams 76.lmm. 645mm. 19.6mm._ 10.7 mm. 
(20.6-22.3) (73-78) (62-67) 
Female 21.1 grams 72.5mm. 59.3mm. 20.3mm._ 10.5mm. 
(19.8-21.8) (71-75) (54-63) 
25) Greater Antillean Oriole (/cterus dominicensis). This bird is much 
more yellowish than those observed by us on the Isle of Pines. Ten ob- 
served on 4 of 11 days. Two were captured, both immatures. They 
weighed on 22 March at 1645 and 1809, 39.8 and 41.4 grams. Their 
wings measured, 92 and 94 mm.; tails, 94 and 97 mm.; tarsi, 26 and 
28 mm.; exposed culmens, 2] and 21.5 mm. We found them in the 
blossoming orange trees at “The Front’. 
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26) Painted Bunting (Passerina ciris). A female was captured (UMMZ) 
on 22 March. She weighed, 14.5 grams. The wing measured, 61 mm.; 
tail, 51.5 mm.; tarsus, 18 mm.; exposed culmen, 9.5 mm. 
27) Black-faced Grassquit (Tiaris bicolor). Very common, and observed 
daily (2-25 plus individuals, average 12 per day). A pair was building 
a nest on 24 March about 4 feet, 6 inches up in a small pine tree. Four- 
teen birds (nine males, five females) were captured. This little bird 
found around doorsteps, yards, etc., was very tame. The males have a 
song resembling that of the Dickcissel only not as loud and more sibilant. 
The weights and measurements were: 

Exposed 
Sex Weight Wing Tail Tarsus Culmen 
Male 10.4grams 52.5mm. 42.9mm._ 16.4mm. 8.3 mm. 

(8.9-11.8) (51-55) (41-46) (15-18) 
Females 9.9grams 50.6mm. 415mm. 166mm. 8.25 mm. 
(8.5-10.2) (49-52) (39-44) (16-18) 

28) Greater Antillean Bullfinch (Loxigilla violacea). Observed, 21 
March, 1; 22 March, 6; 23 March, 7; 24 March, 4; 25 March, 3. 
Eleven birds were captured (two spec. UMMZ). The average weight of 
the 11 birds was, 21.3 (18.8-25.6) grams. The wing measurement 
averaged, 69.1 (65-74) mm.; tail, 62.8 (53-69) mm.; tarsus, 22.8 
(20.5-26) mm.; exposed culmen, 12.9 (12-14) mm. 
29) Grasshopper Sparrow (Ammodramus savannarum pratensis). One 
bird was taken. It weighed 15.0 grams. The wing measurement was 57 
mm.; tail, 45 mm.; tarsus, 21 mm.; exposed culmen, 11 mm., on 20 
March. 
30) Savannah Sparrow (Passerculus sandwichensis). On 20 March one 
of these birds was captured. It weighed 18.2 grams. 

In addition to the captured birds we observed the following species: 

Brown Pelican (Pelecanus occidentalis). One observed on 24 March 
at the north end of the island. 

Turkey Vulture (Cathartes aura). Observed daily (2-31 individuals). 

Wilson’s Plover (Charadrius wilsonia). Five observed on 22 March 
and two on 24 March at the north end of the island. 

Mourning Dove (Zenaidura macroura). Only one observed, 20 March. 

White-crowned Pigeon (Columba leucocephala). A lone individual 
observed on 24 March was flying back into a thick pine forest. 

Smooth-billed Ani (Crotophaga ani). A total of 49 observed were 
usually feeding in flocks of three to 12 individuals. 

Greater Antillean Pewee (Contopus caribaeus). One was observed 
around “The Compound’ at “The Back’, Mastic Point regularly, often 
singing “Keee-wee-wee’. One day it scolded me with a sharp ‘Wee-wee- 
wee’. This was the only area where we saw the species. 

Bahaman Swallow (Callichelidon cyaneoviridis). Observed on seven 
of the 11 days. Usually only two to seven individuals were observed but 
on 17 March at least 75 were seen coursing back and forth over the 
cucumber and strawberry fields. 

Western Red-legged Thrush (Mimocichla plumbea). One observed on 
both the 18 and 19 March. 

Parula Warbler (Parula americana). Thirteen observed (0-5) on six 


of 11 days. 
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Pine Warbler (Dendroica pinus). Heard singing regularly in the 
taller pines throughout the entire north end of the island, at Frances 
Town and around ‘The Back’. Observed on 9 of the 11 days, a total of 
16 (0-3 per day) individuals. 

American Redstart (Setophaga ruticilla). A young male was observed 
on 22 March at Mastic Point, ‘The Front’. 

We wish to thank especially Mr. Kenneth Parker for his kind help in 
making these studies possible and also Bruce Gray, Ricky Gray, Otto 
Jendresen, Mr. and Mrs. Norman Nelson and all the people at Mastic 
Point, who helped measureably in our studies. 


819 North Ave., Battle Creek, Michigan 
Received October 31, 1960 


THE CHICKADEE TRAP 
By FRANKLIN McCamey 


In a banding study of the Black-capped Chickadee (Parus atricapil- 
lus) the usual design of the popular Potter trap proved to be unsatis- 
factory. These birds are too light and quick for the relatively sluggish, 
heavily loaded trigger. The difficulty is inherent in the design of the 
trigger, where the tip supporting the door must move upward slightly, 
lifting the door, as it moves backward into the trap to permit the door 
to drop. Smoothing the tip and improving the efficiency of the pivot 
supports does not help enough. 

The accompanying sketch shows an improved trigger design that has 
been highly successful in taking lightweight birds. Hanging the trigger 
tip from above causes it to move slightly downward as it begins the 
backward movement to free the door. This speeds the action of the 
trigger in releasing the door and makes it possible for a weight of only 
2 grams to trip the trigger. Normally the triggers are balanced to trip 
with a 5 gram load (approximately the weight of an eightpenny common 
nail). If carefully balanced, the trigger mechanism can be made stable 
in either the set or sprung position, eliminating most of the accidental 
tripping caused by vibration. 

While increasing the sensitivity of the trap, an effort was made to 
simplify the details of construction and omit easily damaged parts re- 
quiring frequent adjustments. Three years of hard use indicate that this 
effort was successful. Some of the traps have even caught squirrels 
repeatedly and still remained sensitive enough to catch chickadees. 

Welded wire 1 x 14-inch mesh, #16 gauge, galvanized after welding, 
was selected as the best material. This wire is sufficiently stiff that 
supporting frames are not required around the openings or bottom, and 
the mesh is usually square and accurately sized. Bends are made over 
a square metal bar attached to the workbench, most easily in the inter- 
mesh space between crosswires. (Note the corners of the illustrated 
trap.) All the heavy wires are of #12 gauge galvanized steel wire, 
carefully straightened by pounding on a hardwood block. Almost any 
solder may be used to fasten the joints; that designated as 60:40, or with 
any higher proportion of tin, will be easier to use. Tinners’ flux, a 
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liquid, is brushed on the joint before heating. It is obtainable at hard- 
ware stores and is preferable to acid-core solder. The soldering iron 
must be a 100-watt or larger. After soldering, wash the work with 
water to remove the excess flux which will corrode the wires if left on 
them more than a few hours. Small] alligator clips, used in electrical 
testing, are very useful for holding the wire parts together while soldering. 

For a trap without a bottom it seems best to make the two sides, front 
and back from one piece of wire, then add the top. If a bottom is 
desired, the two sides, top and bottom should be formed from one 
piece, with the front and back added later. To make the treadle and 
trigger unit as light as possible, welded wire of #18 gauge in 1% x %- 
inch mesh may be used for the treadle. Similarly, the bar connecting 
the treadle arm to the trigger hook may be made of #14 steel wire. 

It is necessary to remove all sharp, projecting edges of cut wires which 
might injure the bird or the operator. This is easily done before assem- 
bling the trap by smoothing the cut ends with a grinding wheel of medium 
grit, either on a bench grinder or with a portable quarter-inch drill 
attachment. A stiff wire-brush wheel, power driven, is also useful for 
removing rough edges without grinding them down. 

Pivots or bearings that fit accurately and work freely are essential for 
a smoothly functioning trap. Make them as follows. Cut, or punch, discs 
about 1% inch in diameter from sheet copper readily available as roof 
flashing. Solder these to loops formed in the ends of the wires where a 
bearing is required, and drill out a hole in the copper disc slightly 
larger than the wire to be used for the shaft through the bearing. (See 
pivot detail, A.) Pass the shaft through the bearing hole and apply a 
drop of solder to the end of the shaft to prevent its pulling back through 
the hole. Care is necessary to avoid soldering the entire bearing; be 
sure to heat only the shaft wire in applying this drop of solder. Such 
a bearing lasts indefinitely without adjustments, works smoothly, loosens 
easily when jammed with ice, and it is easy to make with a little practice. 

Eyelets and loops are easily formed around a pin set in the workbench 
(shown at B). To make the pin, select a nail, screw, bolt or hardwood 
dowel approximately the size of the eye needed and fasten firmly to the 
workbench, or to a board which may be clamped to the bench when in 
use. Drive a small nail in beside the pin, at a distance equal to the 
thickness of the wire being used to form the eye. Place the end of the 
wire between the pin and the nail, and bend around the pin as far as 
possible (B-2). Remove the wire, turn over and replace between the 
pin and the nail, then bend slightly in the reverse direction to form the 
neck of the eyelet (B-3). Remove the wire and complete closing of the 
eye with pliers. 

The bait pan is made from a strip of copper roof flashing, bent into 
an “L” shape as shown in the detail, C. After forming this into a 
rectangle 4 x 614 inches, a piece of copper screen is soldered in to 
make the bottom. The entire pan may be made of screen, either copper 
or galvanized, but it will not have the durability of one made from 
copper flashing. 

The treadle, 3 x 5 inches, is built on a shaft 7 inches long (D) 
inserted into copper plates soldered between the mesh wires at the 
bottom of the trap 3 inches back from the front. (See detail of treadle 
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support, E.) This forms an efficient bearing for the treadle in the same 
manner as already described for other pivots. After bending the trigger 
hook to the dimensions shown in the detail (F), slide the two pivot 
supports (G) onto the shaft and mount (inside the trap) on the mesh 
wires above the door opening. Then connect the trigger hook to the 
treadle arm (H) with a bar (J) made the proper length to bring the 
trigger hook and treadle arm into their proper relationship. This tength 
will vary slightly from trap to trap, but it should be about 6 inches. A 
tip 3% inch long is bent at 90 degrees at each end of the bar to pass 
through the bearing holes on the trigger hook and treadle arm. 

Next the supporting eyelets (K) tor the door are formed and placed 
on the door guide bars (L) before completing the guide bars. Solder 
the guide bars to the body of the trap, then solder the shafts of the 
supporting eyelets to the sides of the door at M. ‘The eyelets should fit 
the guide bars quite loosely, but they must line up on the guide bars 
after soldering to the door. Minor adjustments are easy to make by 
bending the eyelets or the guide bars at top and bottom to assure that 
the door slides freely. Be sure to project the bottom eyelets about *g inch 
below the door to allow clearance under the door (N). This will prevent 
breaking a bird’s neck if it should be caught by the falling door. 

Finally, solder in the bait pan and attach the hook to hold the door 
in the “locked open” position (P). If the handle (R) is placed on the 
side of the trap it will be easier to carry two traps in one hand. If 
the trap has been made without a bottom, a bar must be added under the 
treadle to hold the sides of the trap together and prevent the treadle 
from swinging out below the trap. (Shown at S.) 

In forming the trigger hook, care must be used to avoid marring the 
top of the hook where the door is supported when the trap is set. This 
may occur in using pliers to form the hook and will result in rough and 
uneven operation of the trigger. The top of the hook and the bottom 
edge of the door should be carefully smoothed with steel wool to remove 
the normal roughness of the zinc coating on the wires. If scratches are 
present, they may be polished off with a fine-grained carborundum stone, 
finishing with steel wool. 

The treadle should remain stable in either the set or sprung position, 
without the weight of the door on the trigger hook. This balance may 
be achieved by soldering small pieces of wire, as required to make up 
the necessary weight, to the mesh of the treadle or to the connecting bar 
leading to the trigger hook. 

When using the trap, make sure it rests firmly on the ground or shelf, 
without rocking. Place a small wedge under one corner if necessary. 
This is important to prevent accidental springing of the trap by vibration 
from the wind or a bird alighting on it. The sensitivity of the trap may 
be varied easily by bending the tip of the trigger hook up or down very 
slightly. Use smooth-jawed pliers (such as banding pliers) to avoid 
scratching the tip. 


CHICKADEE TRAP 12” x 8” x 6%” 
MATERIAL LIST 
Welded: wire, 1 x %-inch mesh, #16 gauge 1 pe. 60” x 8” 
(For trap without bottom, 1 pc. 50” x 12”) 
Steel wire, galvanized, +12 gauge i pe Ts 
Sheet copper, 16 oz. tt. 2a 
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Copper screen 1 pe. 64%” x 4” 
Solder Y% db. 
Tinners’ flux and small paste brush 


TOOL LIST (Minimum for efficient work) 
Electric drill, quarter-inch 
Set of drill bits 
Grinding wheel, 4”, #60 grit 
Soldering iron, 100-watt or larger 
Metal shears 
Hammer 
Pliers One long-nosed, with wire cutters 
One slip-joint, for gripping tightly 
(A pair of diagonal wire-cutters will be useful) 
Files One 10-inch, flat, mill cut 
One 6-inch, triangular, mill cut 
Alligator clips Four or more 


Dept. of Zoology and Entomology, University of Connecticut, Storrs, Conn. 
Received November 9, 1960 


Ed. note: this trap design attracted a great deal of interest at recent 
meetings of NEBBA. It has been tested by active use of several dozen 
traps over a three-year period. My own impression is that it is the best 
design for an automatic-door trap yet devised, for light birds and perhaps 
for most of the birds which will come to a feeding shelf off the ground. 
The excellent workmanship demonstrated by Mr. McCamey has con- 
tributed to the efficiency of the trap, but I believe that the design is 
still efficient with a somewhat lower grade of workmanship (which is 
perhaps the best that most of us can do). The general methods and 
materials described are suitable for other small traps. As far as I know, 
this design has not yet been employed in a multi-cell trap; anyone 
doing so should consider the possible disadvantages of multi-cell design 
with a trigger capable of releasing the door with a load of only 2 to 5 
grams (vibration from the movement of birds already caught, or from 
the falling of a compartment door). 


GENERAL NOTES 


A Modification of the Miller Method of Aging Live Passerine Birds.— 
Miller (Bird-Banding, 17: 33-35, 1946) described a method of determining the age 
of live passerine birds. This method utilized the condition of the skull, which 
is incompletely ossified during the immature birds’ first few months of life. 
Miller’s description of skull-roof differences between immature and adult passer- 
ines is as follows: 

“The skull of a passerine bird when it leaves the nest is made up of a single 
layer of bone in the area overlying the brain; at least, the covering appears 
single when viewed macroscopically. Later the brain case becomes double-layered, 
the outer layer being separated from the inner layer by an air space across 
which extend numerous small columns of bone. It is not necessary to section 
the bone to determine the condition. Externally the skull of the immature bird 
appears uniform and pinkish in live and freshly-killed specimens. The skull 
of the adult is whitish, due to the air space, and also it is finely speckled as a 
result of the dense white bony columns between the layers.” 

Miller points out that “the double condition is attained progressively and, 
in some species, more rapidly than in others.” He says further that “in many 
passerine species of the north temperate region one may rely on evidences of 
immaturity persisting in the skull through September and October. Often they 
may be detected later. Experience must be gained separately with each species 
in order fully to evaluate the evidence.” In the English Sparrow (Passer domesti- 
cus), Nero (Wilson Bull., 63: 84-88, 1951) found that the double condition “had 
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been attained in one specimen 18] days old, but [that] another specimen 221 
days old still showed small clear areas.” In some species (such as the Pigmy 
Nuthatch, Sitta pygmaea) the clear areas may have diminished to small size 
(2 or 3 mm. in diameter) by the first week in November. In others (such as 
the Savannah Sparrow, Passerculus sandwichensis) comparable diminution in 
size is not seen, as a rule, until early December. 


The technique developed by Miller involves the plucking of feathers from a 
small space on one side of the crown, after which a longitudinal cut, about 3 
mm. long, is made in the skin. The cut is spread somewhr* and, owing to 
the looseness of the skin, can be moved about so that one can view a considerable 
part of the skull roof. After the condition of the skull has been determined, 
“edges of the cut are pressed together and a drop of 20 per cent celloidin is 
ge along the cut and allowed to dry for a few seconds, forming a seal.” 

or other particulars concerning this method, the reader is referred to Miller’s 
paper. 

In the fall of 1957 I was engaged in a study of Savannah Sparrows in old 
fields of the Savannah River Plant area, Aiken County, South Carolina. For 
certain populations I needed to determine whether birds banded in fall were 
immatures or adults, so I began to use the Miller technique. It was soon dis- 
covered, however, that the cut in the skin was unnecessary. After trimming off 
feathers from a part of the crown area (and, in addition, plucking out most 
of their bases), I found that by thoroughly wetting the skin with saliva and 
examining the bare surface with a 10x hand lens, preferably in direct sunlight, 
I could see the skull condition through the skin and its surface film. The 
many little white dots, representing the above-mentioned bony columns, were 
promptly discerned in the adult birds. In immature birds the skull surface, as 
viewed through the skin, was uniform and perceptibly pinkish in the “unossified” 
or single-layered “window” area. ‘By having a sufficient space denuded and by 
moving the loose skin back and forth, I was able to find in the immature the 
periphery of the double-layered or “ossified” bone, with its whitish appearance 
and numerous white dots, which was gradually encroaching on the unossified 
area. As seen under the hand lens, the clearly demarked edge of the ossified 
part of the cranial roof was rather irregular and often was even jagged. Although 
the border of the ossified tissue completely framed the unossified area, it was 
usually easier to search for tke line of demarcation on the latero-posterior aspect 
of the crown, where the crown approaches the occipital region. There was no 
need for “postoperative” care. As was noted among color-banded Savannah Spar- 
rows, some individuals aged by this method retained small, sparsely feathered 
areas on the side of the crown (where some of the feathers had been clipped 
off closely but not plucked) throughout the winter, but there was no evidence 
that this had an adverse effect on any of the birds. 


This modified procedure has been used successfully with various passerines 
up to the size of the Mockingbird (Mimus polyglottos). Hence it is probably 
applicable to the vast majority of North American songbirds. Limited observa- 
tions indicate, however, that it cannot be used with Blue Jays (Cyanocitta 
cristata) or larger corvids, which are relatively thick skinned. The modified 
method seems to offer but few difficulties or drawbacks. I should perhaps 
emphasize that with the smaller species, especially, it is well-nigh essential 
that one have small, sharp-pointed scissors for trimming and a fine pair of 
forceps for plucking. The bird’s head must be immobilized (this can be done 
between one’s thumb and index finger) lest the eye or some other part be 
injured. Any worker having steady hands, a delicate touch, and a little pa- 
tience will, however, rarely run into trouble. Although I have found saliva 
satisfactory for wetting the skin, some other fluid (possibly glycerine) might 
serve just as well or better. Occasionally a bird with pinfeathers on the crown 
will show, as a result of plucking, appreciable subcutaneous hemorrhage; this 
may interfere with examination of the skull, whether the Miller method or the 
modified procedure be employed. Birds which have battered themselves in 
traps or cages often have an inflamed forehead and crown region; with these 
the skin-cut method is inadvisable and the modified method is usually impossible. 
Mist-netted birds, on the other hand, show such inflammation only infrequently. 
One can age birds satisfactorily by artificial light as well as daylight. A fluores- 
cent desk lamp, for example, serves very well. If one uses the method outdoors 
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under conditions of poor illumination, a headlight is a useful item of equipment. 
As Miller points out, the operation involving the cut takes less than two minutes 
for one who is in practice. For one who is skilled in the modified method, 
hardly more than a minute is required. 


In some passerines, to be sure, birds in first-winter plumage can be dis- 
tinguished from older ones by plumage characters, but in our present state of 
knowledge we can do this with relatively few species. Consequently a simple 
method of aging live birds on the basis of the skull condition may be of use to 
banders who wish to obtain more than minimal data from the birds they handle. 


This study is a byproduct of ecological research supported by an AEC 
grant (Contract At(07-2)-10). 


[In early November, 1960, I sent a carbon copy of the preceding paragraphs 
to Dr. James Baird who was conducting bird-banding studies on Block Island, 
Rhode Island. Baird wrote (letter, November 16) that he “immediately tried 
out the method and was eminently successful,” having difficulty with only one 
bird, a Fox Sparrow (Passerella iliaca), although he was able to age two other 
Fox Sparrows. He pointed out that the procedure might further be simplified, 
thus: “I do have a suggestion resulting from my experimenting with the. . . 
method: to wit, it is not necessary to clip or pluck feathers. I simply wet my 
finger with saliva . . . part the feathers along the crown (off center), and then 
rewet it to moisten the skin. The wetting of the feathers makes them discrete 
and easily pushed aside. If an odd feather gets in the way it is easy to pluck 
out the single offender.” Baird added that this might appeal to some banders “who 
would shudder at the thought of plucking a bird bald-headed.” He also felt that 
I should “append a suggestion that novices might do well either to receive in- 
struction or else skin an immature bird to get some idea of what they are 
looking for.” These recommendations and suggestions for improvement by 
Baird are most welcome and should be taken into account by anyone planning 
to use this method of aging live passerine birds.] —Robert A. Norris, University 
of Georgia Ecological Studies, AEC Savannah River Plant area, Aiken, South 
Carolina. Present address: 427 Eureka Street, San Francisco 14, California. 


Some Starlings Resident in Connecticut.—tThe last issue included a plea 
(Comments on the migration of Starlings in eastern United States, David E. 
Davis, Bird-Banding, 31: 216-219) for the banding of resident Starlings (Sturnus 
vulgaris). At my backyard station in West Hartford, Conn., I have banded Star- 
lings rather than disposing of them, but only in small numbers incidental to 
other banding. From May, 1952, through 1959, 223 were banded. 

While four fledglings were banded in a nest box, and a few individuals were 
taken in mist nets, most were taken in Potter-type automatic door traps on 
raised shelves. Some, taken from April through early August, were attracted 
by sunflower seeds, incidental to the banding of ‘Blue Jays and Common Grackles. 


Table 1 — Returns 


Band Number Age and Sex Date Banded Date of Return 


48-216561 - 31/5/52 13/6/53 
563 — 15/6/52 5/7/53 
565 - 21/6/52 5/7/53 
570 29/6/52 12/7/53 
571 29/7/52 11/7/53 
597 18/1/53 7/6/53 
502-42790 15/12/56 9/7/58 
807 14/5/53 26/3/55 
809 : 16/5/53 29/11/53 
23/1/55 


810 - 21/5/53 
6/6/53 


I 
825 6/6/53 
832 15/6/53 29/11/53 
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Table 2 — Recoveries 


Age Date Date 
Band Number and Sex Banded Recovered Place Recovered 


502-42727 17/12/55 5/6/57 Bloomfield, 4.5 miles ENE 
732 17/12/55 ca. 13/9/60 Bloomfield, 3.5 miles NE 
817 31/5/53 8/1/54 W. Hartford, .8 miles NNW 
830 13/6/53 ca, 24/3/54 W. Hartford, 2 miles SSE 
831 15/6/53 31/10/54 Hartford, 3.6 miles SE 
869 : 16/5/54 ea. 18/5/57 New Britain, ca. 7 miles S 
512-51366 / 17/3/57 27/5/58 W. Hartford, .2 miles E 


Others, taken from November through early spring, were attracted partly by a 
peanut-butter mixture. Almost none were trapped from mid-August through 
October, as the birds tend to feed more on fruit than at other seasons, and my 
traps are not being operated as actively. 

From this group of 223, 13 individuals have returned to the station at least 
once (Table 1). All dates in the tables are in the international order (day, 
month, year). While some of these birds returned at about the time of year 
first trapped, some winter birds returned in the summer, and vice versa. 

Another 7 Starlings have been recovered away from the station, at distances 
from .2 mile to about 7 miles. (Only 3 out of the 20 returns and recoveries were 
in the group studied by Davis). Again they show interchange of winter and 
summer birds. While the number of recoveries is too small to be more than 
suggestive, all of them are essentially suburban. None are from downtown Hart- 
ford, where many thousands roost on winter nights, and none from the country- 
side beyond the outer suburbs. 

It appears that the Starlings taken at my station are strongly resident, winter 
and summer. We are only about 7 miles west of the roosting area in downtown 
Hartford, and about the same distance SSE of a sizeable roost in white pines in 
Simsbury. In late afternoon, in at least the colder months, flocks moving to a 
roost can be seen from the station. From the size of the winter roosts, my guess 
is that they include more than the permanent residents. Why our extensive 
bird feeders are not visited by more of these winter residents is uncertain.—E. 
Alexander Bergstrom, 37 Old Brook Road, West Hartford 17, Conn. 


Land Birds Observed At Sea.—The following birds were observed from 
the deck of the U. S. Coast and Geodetic Survey ship Hydrographer, in an area 
5 miles sq., 16 miles N.E. of Cape Cod Light, N. Truro, Mass., centered at 
Lat. 42° 13.4 N.; Long. 69° 48’ W., during October, 1959: 

. Yellow breasted chat—1l, Oct. 2; 1, Oct. 3; 1, Oct. 4; 1, Oct. 5 

2. Winter Wren—l1, Oct. 2 

3. Seaside Sparrow—l, Oct. 2; 1, Oct. 3; 1, Oct. 4; 1, Oct. 5 

. Junco, slate-col.—5, Oct. 2; 6, Oct. 3; 6, Oct. 4; 7, Oct. 5; 1, Oct. 6; 2, Oct. 7 

(at least 5 died) 
. Blackbird, Rusty—1, Oct. 2 
Brown Thrasher—l, Oct. 5 
. Lincoln Sparrow—l, Oct. 5 
. Song Sparrow—2, Oct. 5; 1, Oct. 9 
White Throated Sparrow—5, Oct. 5; 1, Oct. 6; 1, Oct. 7 

. Cedar Waxwing—4, Oct. 5 

. Myrtle Warbler—5 Oct. 5; 1, Oct. 6 

2. Redstart (female)—1l, Oct. 5 

Magnolia Warbler—3, Oct. 5; 2, Oct. 6 

. Golden crowned kinglet—1, Oct. 5 

Brown Creeper—1, Oct. 5 

. Osprey—1l, Oct. 5; 1, Oct. 9 (several in air at night, Oct. 5—Oct. 9) 

7. Baltimore Oriole (female) —1, Oct. 6 

. Dove, Mourning—1l, Oct. 8; 1, Oct. 9 

Duck Hawk—(imm.)—1, Oct. 9 


* Died on board, frozen and returned to Univ. Conn., Dept. Zool. and Ent. 
Collection 
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Oct. 5 was a beautiful, calm. sunny day. Rest of week was overcast and 
windy with rain. Believe the birds’ death was due to drinking salt water on 
deck; we saw them keel over and die. One iunco was thrown overboard. invited 
a shark, but a Herring Gull got it first! Unfortunately, crew members threw 
the Juncos over before I could get them. Warblers were feeding on moths— 
abundant (a few were preserved in formaldehyde) —John S. Rankin, Jr., Director, 
Marine Research Laboratory, Noank, Conn. 


Injury to Birds by Ice-coated Bands.—Two recent repeats at my station 
show evidence which indicates that metal bands may sometimes cause injury by 
freezing to the body of a bird wearing them. This is probably a rare event, 
occurring only with certain weather conditions, but perhaps other banders 
could report similar observations. It would be desirable to learn just how fre- 
quently such injury does occur. 

A male American Goldfinch (Spinus tristis) repeated on January 25, 1960, 
after being banded on January 23. There were a considerable number of body 
and down feathers adhering to the ice-coated band. Close examination showed 
that the feathers had come from the lower abdomen where the band might 
touch the body when the tarsus is drawn up close in perching. Skin and flesh 
were pulled away from an area about 4” X 1%” in diameter, exposing what 
appeared to me to be the internal organs. 

\ banded Tree Sparrow (Spizella arborea) was trapped a few minutes later. 
This band was also coated with ice to which a small number of feathers were 
adhering. These feathers had come from the same area of the abdomen as noted 
in the Goldfinch, but the skin was not torn. 

About four to six inches of snow lay on the ground, and flurries of snow 
had occurred during the morning. The temperature ranged from 24° to 32°. 

Mrs. Roger N. MacDonald, 850 Main St., Lynnfield Center, Mass. 


RECENT LITERATURE 


BANDING 
(See also Numbers 12, 13) 

1. A Bander’s View of the 1960 Redpoll-Siskin Invasion. Elinor G. 
McEntee. 1960. EBBA News, 23: 50-52. A general discussion of the March, 1960 
flight of Redpolls (probably all or largely Acanthis linaria) and Pine Siskins 
(Spinus pinus) in northern New Jersey, with a list of numbers banded in the 
Northeastern U. S., as reported to the author, At least 6,800 ‘Redpolls were banded, 
of which 3,450 were in Bergen County, N. J.; the author speculates that birds 
coming down the coast and others coming down the Hudson River Valley met 
at this point—E. Alexander Bergstrom. 


2. Black or Striped Sunflower Seeds Equally Good As Bait. Merrill 
Wood. 1960. EBBA News, 23: 53. Tests conducted at State College, Penn- 
sylvania, in 1959 indicated no preference by seed-eating birds between the all- 
black or African sunflower and the striped or mammoth Russian. The smaller 
seed is becoming more widely sold (in my personal experience), possibly be- 
cause the seed can be harvested with a combine. Merrill Wood will be remem- 
bered for other experiments, in particular that which indicated the most desirable 
color to paint banding traps was dull black, which increases their efficiency 
appreciably compared to unpainted hardware cloth—E. Alexander Bergstrom. 


3. Long Distance Flyers—The Ospreys. Mabel Gillespie. 1960. EBBA 
Vews, 23: 55-62. Results of 16 seasons (1926-1941) of banding of Ospreys 
(Pandion haliaetus), mostly in Cape May County, N. J., the remainder in 
Delaware. In all, 457 were banded as nestlings; 12 were reported as returns 
after the year of banding; and 57 were recovered elsewhere. The oldest bird 
reported was 18 years old. Ten of the recoveries were in the West Indies or 
South America, as far away as Rio de Janeiro in Brazil (close to 7000 miles, SSE, 
in 5 months). Details of all returns and recoveries are shown.—E. Alexander 
Bergstrom. 


4. Evening Grosbeaks in State College, Pennsylvania. Dorothy L. 
Bordner. 1960. EBBA News, 23: 73-77 (2 maps). Comments on 7,685 Evening 
Grosbeaks (Hesperiphona vespertina) banded at the Bordner station from March, 
1955 through the spring of 1960. Almost three-fourths of these, 4,933 to he 
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exact, were banded in the winter of 1959-60, perhaps a record for a banding 
station for this species in any one season. 

Miss Bordner notes: “Although more foreign retraps have come from Ware, 
Massachusetts, and Hartford, Connecticut, than any other locality, no recoveries 
have been obtained from either place.” In the winter of 1955-56, which pro- 
duced a substantial flight of these birds around Hartford (as well as at State 
College), I banded some 900 at my station in West Hartford. It was note- 
worthy that the chief recoveries of that group after the year of banding, in 
early 1958, were generally west of Hartford, suggesting that year’s flight had 
been displaced westward (one bird each was reported from Charleston, S. C., 
Marinette, Wisc., State College and Hawk Mt., Pa., and Binghamton and Spar- 
rowbush, N. Y., and two from Watertown, N. Y.). While the Hartford region 
did have some grosbeaks in the winter of 1957-58 (see Shaub, Rird-Banding, 31: 
140-150, for a general description of the flight), the numbers were below the 
1955-56 flight, and their distribution was more spotty. This fits the known wide 
distribution of the species that winter, and deep penetration of the South. 

In winters where the species continues to be widespread, numbers in southern 
New England may be modest and opportunities to recapture State College birds 
limited. It will be of great interest to see what sampling New England banders 
obtain during the winter of 1960-61 from the very large number banded at 
State College the previous season. I have an impression that in areas south of 
New England and New York, feeders with ample supplies of sunflower seeds 
are less common, so that the birds may concentrate more at major feeders. The 
high count of birds banded at State College last season is related to nine tons (!) 
of sunflower seed fed to birds there that winter.—E. Alexander Bergstrom. 


5. An Easy Method For Providing a Water Source For Bird Traps. 
Don Bleitz. 1960. News from the Bird-Banders, 35: 35-36. Water traps are 
most often supplied from a pail or can over the trap, filled by hand. The labor 
involved tends to limit the use of such traps. Occasionally plastic hose or tubing 
is used, generally where the trap is near a source of water. Bleitz uses a method 
of supplying water traps with copper tubing, 4%” outside diameter for up to 200’, 
or %4” for greater distances or lower water pressure. He taps a water pipe (first 
shutting off the water) with a 5/16” drill and a tap for 4%” pipe thread, and 
inserts a copper tubing petcock, such as catalog number 351 needle valve pet- 
= for compression type fittings. The tubing can be laid underground if 

esired. 

Another method is to “pre-drill and tap some short nipples in both 4%” and 
%” pipe sizes with these little petcocks already in place by carrying an extra 
coupling. It is very simple to unscrew a garden faucet, add the nipple to the 
line and the coupling, and then replace the faucet ahead of this combination 
which very quickly allows you to tap into the water supply.” 

In colder climates, any permanent installation of such tubing should be planned 
so that it can be drained before frost, preferably by avoiding spots where water 
will not drain out by gravity.—E. Alexander Bergstrom. 


MIGRATION 
(See also Numbers 1, 4) 


6. Migration at Falsterbo 1956. Report No. 15.  (Fagelstracket vid 
Falsterbo 4r 1956. Meddelande frin Falsterbo fagelstation 15.) Sven Mathiasson. 
1960. Var Fagelvarid, 19: 97-127. (English summary.) This report includes 
both the spring and fall migrations. The extensive migrations in reverse were the 
most notable features of the spring season. A revealing discussion concerns a 
weather-conditioned record wave of migrants arriving from the south, which was 
followed two days later by a reversed migration of equal proportions. It is 
suggested that whatever stimuli act upon the birds to bring about these phe- 
nomena, the leading lines of the Falsterbo isthmus are chiefly responsible for 
causing the concentrations of birds there. 

The fall migration was considered largely normal. The fluctuations of the 
invasion species were of greatest interest. Among these, most notable was 
the Long-tailed Tit (Aegithalos caudatus) which figures rarely in this category 
and, in fact, has been absent from the Falsterbo migration lists since 1949. Much 
other valuable information may be found in the well-drawn summary.—Louise 
de K. Lawrence. 
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POPULATION DYNAMICS 
(See also Numbers 12, 17, 25) 


7. Contributions to the Population Ecology of the Pied Flycatcher. 
(Beitrage zur Populationsékologie des Trauerschnappers (Ficedula h. hypoleuca 
Pallas). Eherhard Curio. 1959. Zoologische Jahrbiicher. Abteilung fiir Sys- 
tematik, Oekologie und Geographie de Tiere, 87(3): 185-230. (With English 
summary.) From 1951 to 1956 an intensive study was carried out on a 25.6 
hectare plot supplied with 64 nest boxes; here practically all the Pied Flycatchers 
were color-banded. The surrounding 730 hectare Schildhorn Revier containing 
80 nest boxes was checked once or twice each season and the flycatchers banded. 
Of 121 males ringed as adults at least 44.7 percent returned, while of 120 
females only 30 percent were recovered. Of 710 nestlings at least 10.4 percent 
but probably 12-15 percent settled in their native area, the males outnumbering 
the females. More than 35 percent of the females and 30 percent of the males 
bred when 1 year old, the others doing so for the first time at 2 years. In general 
the early breeders are offspring of early broods. Many immature males wander 
around their future breeding grounds, repeatedly calling females to boxes, but 
always without success as the nest entrances were too large or too high from 
the ground. For unknown reasons the mortality of the females is higher than 
that of the males—65 percent annually in contrast to 50 percent. This leads 
to an unbalanced sex ratio on the nesting grounds—130 males to 100 females. 
From 1057 eggs laid 628 young were fledged—59.4 percent. “The proportion 
of birds finally reaching maturity amounts only to ca. 15 per cent of the number 
of eggs laid.” A very fine study.—M. M. Nice. 


8. Bird of Prey Numbers on a Hampshire Game-preserve during 
1952-1959. J. S. Ash. 1960. British Birds, 53(7): 285-300. In connection 
with a study on Gray Partridges (Perdix perdix) on a 4,000-acre estate in west 
Hampshire, the author counted over 2,000 birds of prey in over 5,000 hours, 
an average of one for every 2% hours. Five species decreased—Sparrow-hawks 
(Accipiter nisus), Merlin (Falco columbarius), Hen Harriers (Circus cyaneus), 
Peregrines (Falco peregrinus), and Hobbies (F. subbuteo): two fluctuated in 
numbers—Buzzards (Buteo buteo) and Kestrels (Falco tinnunculus), and only 
one increased—Montagu’s Harrier (Circus aeruginosus). Tables and graphs 
summarize the findings. Rabbits were decimated by myxomatosis by 1954, but 
were recovering locally 2 years later—M. M. Nice. 


9. Studies of duck and gull populations at Angelholm during the 
winter 1958-59. (Studier av and- och mAsfagelbestandet i Angelholm vintern 
1958-59.) Lennart Hansson. 1960. Var Fagelvarld, 19: 136-145. (English 
summary.) At this inland town of southern Sweden, which is transected by a 
small river, weekly censuses were carried out from November to the end of 
March. The data are presented in 1 table and 3 diagrams. The most common 
species were Mallards (Anas platyrhynchos) and Herring Gulls (Larus argentatus). 
The influence of weather conditions, the sex ratio in the ducks, and the correla- 
tion between immatures and adults in the gulls were the aspects given most 
attention. Strong winds drove the birds away but, contrary to observations in 
other centers farther north, cold spells increased the population density at 
Angelholm. The preponderance of the males in the Mallards was highest during 
cold weather, apparently depending on the return of the already paired birds, 
which dispersed during the warm spells presumably to their breeding territories. 
—Louise de K. Lawrence. : 


10. On the sex ratio, wing-length, and the total length of the Great 
Tit. (Om kénskvoten samt ving- och totallangden hos talgoxen (Parus major).) 
Leif Bjorn. 1960. Vdr Fagelvarid, 19: 146-156. (English summary.) The ma- 
terial of the paper is obtained from 204 Great Tits belonging to a stationary 
population in southern Sweden. Formulae used in computing the data are given 
and techniques described. The sex ratio was found to be 1.5:1. In both the 
wing-length and the total length of the birds sex and the age of the males de- 
termined statistically significant differences—Louise de K. Lawrence. 
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1l. General Theory of Mortality and Aging. Bernard L. Strehler 
and Albert S. Mildvan. 1960. Science, 132(3418): 14-21 This article is 
in many respects not only interesting but also significant. Its basic premise is 
that a death rate at any age can be regarded as made up of two terms. One 
of these is an age-independent term, or Makeham term (A); the other is an 
age-dependent term, or Gompertz term (R,e*t). In the second term R, is the 
death rate at time zero, a is the Gompertz slope, and t is time. It is stated on 
page 14—-and there are many other statements essentially of the same import 
in the literature—that the Makeham term predominates in wild birds and even 
may be the only term in the mortality. It should be noted, however, that this 
term may be age-independent without being density-independent and might differ 
from one year class to another within the same population. 

The authors point out something which is actually intuitively true, namely, 
that, in a Gompertz term, as R, increases from one population to another a 
on the whole must decrease. In other words, if a becomes too large, then no 
individuals may live to breed so there should be a fairly strong selection against 
too high a ratio of a to R,. The authors rather gloss over the fact that @ is not 
necessarily a constant in a given population but may itself he age-dependent. 
They do note that at great ages in man @ becomes smaller. It does not, however, 
decline to zero, in which case the Gompertz term would become a Makeham 
term. It is also possible for a to be negative, in which case mortality declines 
with increasing age. At least one mortality table for U.S. whites actually shows 
this decline between ages approximately of 1 to 11. 

In order to show a distribution of the challenges to an organism’s vitality, the 
authors start with the Maxwell-Boltzmann distribution. It seems to me that they 
could have achieved the same result by starting with the Poisson distribution, 
of which the Maxwell-Boltzmann is a particular expression. My own calculations 
for some extreme longevities and annual mortalities actually observed in birds 
show that a can exceed 0.02 only in unusual cases. For a series of (say) 1000 
known ages at death, A and R, can be so chosen that the mortality patterns 
differ only in the first year. For most species it is, as yet, academic which 
pattern we choose.—C. H. Blake. 


NIDIFICATION AND REPRODUCTION 
(See also Numbers 7, 16, 17, 19, 23, 25, 26) 


12. Figures and observations from a seven-year study of passerines 
breeding in nest-boxes. (Nagra siffror och rén fran sju ars studier av 
smafagler hackande i holkar.) Karl-Erik Jansson. 1960. Var Fdgelvarid, 19: 
127-136. (English summary.) Pied Flycatchers (Ficedula hypoleuca) and five 
species of tits (Parus), nesting in 45 to 50 nest-boxes, were studied in east- 
central Sweden. From 79 to 97.5 percent of the boxes were occupied each year. 
The birds accepted any kind of box, even newly painted ones, provided the 
dimensions of the entrance and the bottom space met with each species’ require- 
ments and the territorial space each species needs was allowed in the placing of 
the boxes. The quantitative data derived from 133 nestlings are presented in 7 
tables showing arrivals in the spring, clutch-size, incubation periods, and nesting 
success. The results are compared with those of other studies. A total of 1,245 
birds were banded. Of these 1,078 were taken as nestlings but yielded only 6 
recoveries and 1 return.—Louise de K. Lawrence. 


13. Observations on the Nesting of the Woodlark (Lullula arborea 
L.). K. Koffan. 1960. Acta Zoologica Academiae Scientiarum Hungaricae, 
6(3-4) : 371-412. This first report on the life history of the Woodlark is largely 
confined to the nest—the choice of the site and its construction. The author 
started watching a population of this species near Budapest in 1943, began ringing 
them in 1946, adding colored bands from 1950. Since 1951 he has spent 5 to 6 
hours daily starting in the early morning from the arrival in spring “to the end 
of the incubating season.” His findings are based on 270 nests of some 160 pairs. 
The pair search together for a nesting site and each partner may make several 
hollows by digging and cutting with its bill. “The hen, be she a beginner or an 
experienced bird, builds equally well.” The cock helps occasionally, but his 
main task is “vigilant watching.” He evidently exercises considerable influence 
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in the choice of nesting sites. After losing a nest with eggs or unfledged chicks, 
the first egg of the next set is usually laid 6 days later. One pair made six 
nesting attempts, only the last of which was successful. We shall be looking 


forward to much more information on the results of this ambitious study—M. M. 
Nice. 


14. The Behaviour of a Pair of House Sparrows while Rearing Young. 
David C. Steel. 1960. British Birds, 53(1): 303-310. A pair of Passer domesticus 
was watched 6 hours a day during the 16 days of the nestling period. Figures and 
tables show the daily rate of feeding, brooding, and times of roosting and rising 
of the parents. The male made more trips to the nest than did his mate and 
also helped brood the young.—M. M. Nice. 


BEHAVIOR 
(See also Numbers 14, 23, 24, 25, 26) 


15. Ontogeny and Phylogeny of Some Instinctive Behavior Patterns 
of Flycatchers. (Ontogenese und Phylogenese einiger Triebausserungen von 
Fliegenschnappern.) Eberhard Curio. 1960. Journal fiir Ornithologie, 101 (3): 
291-309. (With English summary.) Dr. Curio points out that so far the compara- 
tive studies of various bird groups have largely neglected the crucial phase of 
behavior development in the young. In this paper he has made a beginning on 
this problem with his flycatchers, having raised from very early stages Pied, Col- 
lared, and Spotted Flycatchers (Ficedula hypoleuca, albicollis, and striata). 

“The ‘scraping-ceremony’ in males of the genus Ficedula is derived from a nest 
building movement which, in the course of its ritualization, has become sexually 
motivated. The albicollis male uses this movement as a preliminary to copula- 
tion and also when threatening a rival male. The semitorquata [Semi-collared] 
male shows the same movement at least during the phase in which copulations 
take place. The hAypoleuca male, finally, only uses the scraping-ceremony in 
threatening a rival. In all three species only the female builds the nest.” Young 
hypoleuca males show the first intention movements of this ceremony at the age 
of 26 days. 

Comparative observations are made on the development of singing in the 
three species raised, especially on the Spotted Flycatcher. The author concludes: 
“The premature courtship and nest building patterns in young birds in general 
appear during a restricted period of their early development. The gonads do 
not change in size before, during or just after this period. Therefore these 
activities are more likely to result from developmental processes in the nervous 
system than from hormonal changes.”—M. M. Nice. 


16. Vocal Expressions of the Red-backed Shrike; Field Observations 
and Kaspar-Hauser Experiments. (Die Lautausserungen des Neuntiéters 
(Lanius c. collurio L.), Freilandbeobachtungen und Kaspar-Hauser Versuche.) 
Burkhard Blase. 1960. Zeitschrift fiir Tierpsychologie, 17(3): 293-344. (With 
English summary.) After thorough acquaintance with the notes and behavior 
of Red-backed Shrikes in the field, the author raised 21 individuals, some from 
eggs, others from 8-13-day-old nestlings; they were kept in soundproof rooms or 
free-flying in Dr. Blase’s room. The time of appearance and significance of 10 
call notes are described; all these are innate. The song can be subdivided into 
juvenile song, call song and courtship song. Only the juvenile song is innate; 
it consists of a soft warble. The call song contains many imitations of other 
birds’ songs and different sounds; it is given on the territory until the arrival 
of a mate. Then the male switches to the courtship song, a song “reduced to 
its most simple elements.” 

Experiments with sound records were made at nests, often reinforced with 
mounted specimens of shrikes. Table 2 summarizes the development of the 
young: at 3-4 days they scratched from under the wing, at 13 days from over 
the wing; at 15 days they left the nest; at 17 they pulled and tugged at pro- 
truding objects; at 19 days the brood separated and first gave the note of antag- 
onism; at 2] days they became interested in places for impaling and at 36 days 
impaled objects successfully. At 6-7 weeks the males started to sing; at 6-10 
weeks they courted the females. Spectrograms are given of many of the calls 


and songs as well as many sketches and photographs of the birds. A fine study. 
—M. M. Nice. 
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17. Nest Behavior of the Alpine Swift. (Nestverhalten des Alpenseglers, 
Apus melba). Hans Arn-Willi. 1960. Proceedings XII International Ornitho- 
logical Congress. Helsinki. 1958. 1: 50-54. The author began his study in 1932 
when he ringed all the breeding pairs of Alpine Swifts in two localities in 
Switzerland, namely 38; these have now increased to over 220. From 6,916 eggs 
4,224 young have fledged—61 percent success. The chicks scratch their heads 
under as well as over the wings. Of the young 13 percent have returned; of 
the adults 51 percent. Of these latter 76 percent have reoccupied the same nest 
as before. One male bred in the same nest for 17 years; he returned to it the 
18th spring, but fell a victim to cold weather in April; for 11 years he had had the 
same mate. Six of these swifts have reached the age of 18 years; two of them 
19 years.—M. M. Nice. 


18. Comparability of Some Social Displays of Grouse. Frederick and 
Frances Hamerstrom. 1960. Proceedings XII International Ornithological Con- 
gress. Helsinki. 1958. 1: 274-293. After a clarification of terminology used in 
describing social displays of European and American grouse, the authors com- 
pare in detail these displays in the Greater Prairie Chicken (Tympanuchus 
cupido pinnatus) and Black Grouse (Lyrurus tetrix). “Both are territorial. and 
the territories are won by fighting,” hard fighting at the beginning, soon displaced 
by display-fighting. “Unlike Black Grouse, Prairie Chickens differ very little in 
plumage as between the sexes” and they can only distinguish sex by behavior. 
Prairie Chicken booming can be heard at a distance of 2 miles, Black Grouse 
can be heard only at a half mile. After a full and very interesting description 
of the displays of these two species, the authors conclude that the displays are 
closely comparable—M. M. Nice. 


19. Some Photographs of Woodpigeon Behaviour and Feeding. R. 
K. Murton. 1960. British Birds, 53(8) : 321-324. Nine outstanding photographs 
of parent Columba palumbus hovering and feeding a chick. A meeting of the 
pair at the nest is pictured and discussed, and three photographs show the 


process of feeding the chick, while in another the soft spatulate bill of the chick 


is well illustrated; it is “specially adapted for thrusting into its parent’s throat.” 
—M. M. Nice. 


20. Anting by Meadow Pipits. E. G. Holt. 1960. British Birds, 53(7): 
313-314. Anting by Anthus pratensis was noted on 10 dates in 1957 and 1959. 
—M. M. Nice. 


21. Anting in the Motacillidae. K. E. L. Simmons. 1960. British Birds, 
53(7): 314-315. Holt’s and C. J. Stevens’ (Anting Behaviour by Meadow Pipits, 
1960. British Birds 53(7): 314) records are the first for any member of the 
Motacillidae in the wild. A captive Tree Pipit (Anthus trivialis) has been re- 
ported as doing so by Poulsen (Dansk. Orn. Foren. Tidskr., 50: 267-298.) 

M. M. Nice. 


ZOOGEOGRAPHY 
(See Numbers 1, 4, 7, 8, 9, 23, 24, 26) 


22. Kestrel Pellets at a Winter Roost. T. A. W. Davis. 1960. British 
Birds, 53(7): 281-285. The chief prey in 113 pellets of Falco tinnunculus from 
a roost. in Pembrokeshire proved to be field voles (Microtus agrestis). Bank voles 
(Clethrionomys glarulus) and shrews (Sorex spp.) were common; birds and 
dumble-dor beetles (Geotrupes stercorarius) were occasional.—M. M. Nice. 


SONG 
(See Numbers 16, 23) 


! BOOKS AND MONOGRAPHS 
23. Life Histories of Central American Birds. Part II. Families 
Vireonidae, Turdidae, Sylviidae, Troglodytidae, Paridae, Corvidae, 
Hirundinidae, and Tyrannidae. Alexander F. Skutch. 1960. Pacific Coast 
Avifauna, 34. 593 pp. University of California, Los Angeles 24, California. $15.00. 
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In the first volume of these very important studies, published in 1954 (reviewed 
in Bird-Banding, 26: 78-79), Dr. Skutch covered 44 species of 5 passerine 
families. In volume II he tells of 59 species of 8 families. Each species is 
handsomely illustrated in black and white by Don Eckelberry, who spent 5 weeks 
on the author’s farm; the frontispiece presents three species in color. Many 
photographs by Dr. Skutch of nests and young are also provided. 

The usual topics covered are description and range, voice, food, nest building, 
eggs, incubation, nestlings, and often roosting behavior. Each cf these is 
treated with meticulous care, in most cases from information gleaned from wide 
experience. For most species there are many hours of observation on incubation 
and feeding routines. The account of each species is summarized. An especially 
valuable feature is the general summary of each family in which the author 
gives an illuminating picture from his own experience as well as covering the 
literature from North America and in many cases the Old World as well. 

Most of the book is devoted to two families—to 12 species of wrens and 31 
species of tyrant flycatchers. Fledged young of the Southern House Wren 
(Troglodytes musculus) sleep in the nest until the eggs of the next brood hatch. 
In one case, however, two continued to sleep there and brought much food to 
their young sibling in the nest. When 73 days old the young female became 
antagonistic to her mother; after a day’s fierce fighting, she disappeared. The 
brother remained and helped care for the nestlings of the third brood. Helpers 
at the nest assisted parent Banded-back Wrens (Campylorhynchus zonatus); a 
delightful account is given of the efforts of one of these helpers to show the 
fledglings how to enter the nest to spend the night. Unmated male helpers often 
assist the pair of Black-eared Bushtits (Psaltriparus melanotis) in building the 
elaborate nest, and in brooding and feeding the young. White-tipped Brown Jays 
(Psilorhinus mexicanus) may be assisted by from one to five unmated helpers, 
“apparently yearling birds which will not breed until they are two years old.” 
They may feed the female while she builds or incubates; after the young hatch 
“they bring food and guard the nest as zealously as the parents.” 

A wealth of fascinating information is given on the flycatchers. For most of 
them Dr. Skutch recorded “twilight songs.” “The dawn song consists usually 
of a simple phrase, which is repeated interminably with little variation for many 
minutes together. It nearly always ends before sunrise. Flycatchers’ dawn sengs 
are of such diverse types that by themselves they form a whole branch of bird 
music; some are loud and harsh, others low and shrinking, some inexpressibly 
quaint, and a few are pure and beautiful in tone. Amongst these last, the cre- 
puscular songs of species of Myiodynastes are outsanding.” (p. 572). 

In most of the species watched the female builds alone; in all she incubates 
and broods alone, but in most cases the male guards the nest and helps feed 
the young. A number of species show striking characteristics. Gray-capped 
Flycatchers (Myiozetes granadensis) are very noisy, possessing a wealth of vocal 
expressions; the female usually builds beside wasps’ nests; she sings and shouts 
as she incubates. Piratic Flycatchers (Legatus leucopharius) seem to have 
lost the ability to build their own nests; they take over closed structures from 
other species, throwing out the eggs of the owners. A number of species build 
elongate, pensile nests usually over water; these are attached to the tips of 
branches and are inaccessible to any but winged predators. Incubation in such 
nests is slow, lasting from 18-19 days to 22-23 days; nestlings develop slowly, 
some not leaving before 24-28 days. 

An especially moving life history is that of the little Torrent Flycatcher 
(Serpophraga cinerea); the pair remains mated throughout the year and both 
birds build the nest. “The antithesis between the Torrent Flycatchers and 
their wild river home is as great as one can find between any organism and 
its environment, so that they seem to symbolize the disparity between life and 
its cosmic setting. The fragile birds are all warmth and animation; the stream 
is cold and invulnerable. The birds seem ever to tempt the surging waves, yet 
again and again elude their lapping tongues.” 

It is a privilege to read these life histories where the individuality and the 
charm of the birds has not been squeezed out through the endeavor to be “strictly 
scientific,” as cut and dried as the report of a chemistry experiment. Dr. Skutch, 
on the contrary, has a great love of and sympathy with the world of nature and 
particularly with the living bird. This book ‘cannot be too warmly recommended 
to all serious students of the life histories of birds—M. 'M. Nice. 
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24. Our birds of the Northland. (Vara figlar i Norden.) Edited by 
Kai Curry-Lindahl. 1959. Natur och Kultur, Stockholm. Part II, pp. 558-1022, 
plates LXXXVI-CXXXVII. The second volume of this work, of which the first 
part was reviewed earlier in this journal (31: 168), deals with 14 species of the 
Order Galliformes, 6 Gruiiformes, and 38 Charadriiformes, all of which are of 
regular occurrence in Sweden. One of its most striking features is the generosity 
which marks the allotment of space to each species. Costs of printing and re- 
production are obviously disregarded in the effort to produce as complete and 
authentic a record as possible. One acquires a picture of each bird that is in- 
tensely alive and characteristic. In part this is of course done through reference 
to the literature, but chiefly through the accumulation of a wealth of data de- 
rived from each of the 13 authors’ intimate and extensive contact with the bird 
about which he writes. In their technique time-saving devices have had no 
place. The general histories that introduce and characterize each species 
abound with original data and observations. These supply a background of 
authenticity that is so often lacking in the work of the compiler who bases 
most of his text on hearsay, be it ever so well documented. This is refreshing. 


With delight we read for instance the story of the Capercaillie (Tetrao urogal- 
lus). Through 9 pages, illustrated with 7 black-and-white photographs, 3 
colored plates, and 1 map, we are treated to an account of literary quality and 
profound understanding of this secretive bird of the coniferous forests by Rosen- 
berg, perhaps Sweden’s most experienced bird-watcher and best known nature 
writer. “The Capercaillie is a bird of the pines,” he writes, “that tree is for 
him a requirement of life.” We hear of the Capercaillie “alarm-clock” which in 
the deep of the lightening spring night of the high north announces the pending 
overture of the great cock’s weird music and impassioned displays. Its ferm is 
neither that of the Robin (Erithacus rubecula), nor of the Woodlark (Lullula 
arborea), but of the Pygmy Owl (Glaucidium passerinum), the whistled notes of 
which, repeated at exactly 2-second intervals, sound like the tingalinging of 
an insistent alarm-clock of human make. Duly “awakened” sometime after 
midnight, the Capercaillie embarks upon its ritualized “singing” and elaborate 
displays. These are executed first on the roosting branch, but at the first glim- 
mer of dawn with a loud whirr of wings the bird flies down to the ground. A 
special paragraph is devoted to “display-mad” cocks, which are apparently quite 
common. Most famous is “Hallefors Niklas” which performed its phrenetic 
rituals like a witch doctor in the jungle in the same place for 10 springtimes. In 
full display this cock would advance upon the observer, often attacking with 
stinging blows of wings and beak, while at other times it flew up on the visitor’s 
shoulder without hostile intent and emitted from this convenient perch its com- 
plete series of vocal ejaculations, Hormone imbalances or some kind of strange 
displacement activity are thought to be responsible for the exaggerated display 
behavior of these cocks. 

Equally fascinating details are found in the account of each species until 
toward the end of this remarkable book we reach the Ruff (Philomachus pugnax). 
Through 21 pages of Curry-Lindahl’s and Mellquist’s factual narrative, with 16 
photographs and 3 plates showing various plumages and phases of behavior, we 
may follow these interesting birds from their arrival in the spring to their return 
the next year, a trip that takes us at least as far as the Congo and through 
many years of study of the Ruff there, and then northwards again over territories 
marked and mapped by banding recoveries back to the breeding grounds. Our 
acquaintance with the “Standing Cocks” which own their stands in the display 
court, and the “White Cocks,” and the “Visiting Cocks,” and our initiation into 
the various roles they play in their amazing tournaments, is truly an impressive 
piece of ornithological accomplishment.—Louise de K. Lawrence. 


25. Ecology of the Peregrine and Gyrfalcon Populations in Alaska. 
Tom J. Cade. 1950. University of California Publications in Zodélogy, 63(3): 
151-290. $2.50. This fine monograph is based on eight summers of field work 
by the author and on findings of other observers, both published and unpublished. 
It analyzes information from 246 nestings of Falco peregrinus and 86 of F. rusti- 
colus in Alaska. Peregrines are migratory and live largely on migratory birds. 
It takes about 95 days from the laying of the eggs to independence of the young. 
The average number of eggs laid is 3; the average number of young fledged 
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is 1. The most dangerous time for young birds is after independence, “starvation 
is probably the greatest decimating factor on peregrines less than one year old.” 
Females do most of the incubating and brooding, while the male’s chief role is 
bringing food to his mate and young. The much larger female is dominant over 
the male. Either member of a pair may arrive first at the nesting cliff; any 
member of the opposite sex is accepted, but as soon as the former mate arrives, 
the interloper is chased off. The same holds true with the American Kestrel 
(F. sparverius). 

Very interesting descriptions are given of mating behavior and pair socialization, 
particularly of cooperative hunting and courtship feeding. “Falcons are by 
nature extremely avaricious and pugnacious over items of food. . . . In some 
respects it is remarkable that falcons can mate at all, and the performance of the 
mated male in giving up food to his female represents a striking transition in 
behavior,” (pp. 193-194). In some pairs there is difficulty in adjustment and 
the female pre-emptorily snaches the prey from her reluctant mate. 

The Gyrfalcon is a true arctic species, circumpolar in distribution; it is resi- 
dent and feeds largely on resident species, in many regions primarily ptarmigan. 
It starts laying a month before the peregrine, hence too early for ornithologists to 
get to its nesting grounds. Its average clutch is 3.8 eggs. “In years of poor food 
supply, non-breeding occurs on a region-wide basis.” 

The author concludes that between these two falcons “the gyrfalcon is the 
dominant competitor because of (1) its greater size and strength and (2) its 
early breeding schedule which gives it first chance to settle on available cliffs. 
Nevertheless, the peregrine is a numerically more successful species over most 
of the range that it occupies with the gyrfalcon because of (1) changing climatic 
conditions that are favorable to the biotopic adaptations of the peregrine, (2) its 
less restricted requirements for nesting sites on cliffs, (3) its summer exploitation 
of a constantly adequate source of food, and (4) its escape from the arctic winter 
by migration.”—M. M. Nice. 


26. The Eleventh Annual Report of the Wildfowl Trust. 1958-1959. 
Hugh Boyd and Peter Scott. 1960. Bailey and Son. Dursley, Glos. 10 shillings. 
167 pp. Another intormative and handsome report of the Wildfowl Trust at 
Slimbridge, illustrated with excellent photographs and Peter Scott’s sketches. 
The Nene (Branta sandvicensis) eggs show low fertility and poor hatchability. 
Spotted Whistling Ducks (Dendrocygna guttata) bred for the first time in cap- 
tivity. Five young Hartlaub’s Ducks (Cairina h. hartlaubi) are the first ever 
raised in captivity. Paul A. Johnsgard discusses “Comparztive Behaviour of the 
Anatidae and its Evolutionary Implications.” N. G. Blurton Jones describes 
“Experiments on the Causation ot the Ihreat Postures of Canada Geese.” 
based on experiences with a pair of hand-raised birds. In his interesting brief 
report on “Injury-feigning in the Anatidae” Frederick V. Hebard lists 58 species 
in which this behavior has been recorded and 17 in which it seems not to occur; 
on 74 species information as yet is insufficient. “Lead Poisoning in Wildfowl” 
by P. J. S. Olney, pp. 123-234, is a valuable presentation of this baffling prob- 
lem that takes an appreciable toll of our waterfowl, at times the mortality from 
the ingestion of lead shot reaching “spectacular proportions.” ‘here is a two 
page bibliography. Peter Scott’s account of his visit to the Galapagos Islands 
“BBC/IUCN Darwin Centenary Expedition,” pp. 61-76, is full of interest and 
the sketches are a delight—M. M. Nice. 


NEBBA INCORPORATES 


At the annual meeting held on October 1, 1960, the Northeastern Bird-Banding 
Association decided to incorporate as a Massachusetts corporation for scientific 
and educational purposes, after more than 35 years of existence as an unincor- 
porated association. A committee, appointed at this meeting, was authorized to 
take the necessary legal steps in its behalf. 

The association came to this decision for two principal reasons: 

(1) to make it easier for NEBBA to hold land and securities over a period of 
time, which was the primary reason; and 
(2) to limit the liability of its officers. 





68 | Index to Bird-Banding, 1941-50 bag on 


Bird-Banding 


NEBBA received confirmation, some years ago, that gifts to it were deductible 
from income subject to federal income tax. The new corporation will of course 
share this ruling, and will help to stimulate such gifts by providing additional 
safeguards in the future handling of funds. We now have a small permanent en- 
dowment (from life membership fees); an increase in this endowment by such 
fees, or gifts, or bequests, would be of real assistance in the publication of Bird- 
Banding and in the other activities of the association. 

NEBBA has an entirely new set of by-laws (copies may be obtained without 
charge from the Secretary, Roland L. Sargent, 45 Fairfield St., Needham 92, 
Mass.). These expand and clarify the previous by-laws, and introduce some tech- 
nical points needed by a corporation. Highlights of the substantive changes in- 
clude the following: 

(a) Only one vice-president is provided for. Particularly since we have no rule 
or tradition for rapid turnover of the office of president, it became apparent 
that the value of several vice-presidential offices as training for succession to 
the presidency was quite limited; 

Councillors now have a four-year term (for greater continuity), and the num- 
ber has been increased from 9 to 12; 

The by-laws formally provide for the appointment of assistant secretaries or 
treasurers (at present, John Conkey is assistant treasurer for the Nantucket 
Ornithological Research Station, and E. A. Bergstrom for the Mist Net 
Account) ; 

The fiscal year, previously from November 1 to October 31, will become Sep- 
tember | to August 31. ‘The change will require a fiscal vear from November 
1, 1960 to August 31, 1961, only 10 months. Final reports for the fiscal year, 
rather than estimates, can be presented at future annual meetings. The fiscal 
year ending in October was established at a time when the NEBBA annual 
meeting customarily was in mid-winter; the annual meeting is now in October. 

NEBBA is indebted to the committee which drafted the new by-laws: Richard 
J. Eaton (chairman), William H. Drury, Jr., and David L. Garrison. Few members 
can readily visualize the many months of time and thought they devoted to the 


task, but at the annual meeting there was full agreement that an outstanding job 
had ‘been done. The association is especially indebted to Mr. Kenneth W. Thomson 
of Boston for his indispensable legal advice and assistance, which he has freely 
given for a purely nominal fee. 

The effective date of incorporation is to be determined. 


INDEX TO BIRD-BANDING, 1941-50 


While the new index has been mentioned briefly in the past two issues, its wealth 
of information deserves more extended comments. 

With iv + 247 pages, it is about as bulky as a recent full year of Bird-Banding 
itself. This is accounted for by extensive cross-references, which penetrate much 
deeper than the title of the paper. For example, references to “The Nesting Habits 
of the Whip-poor-will,” by Gilbert S. Raynor, Bird-Banding 12: 98-104, July, 
1941, include entries under: Antrostomus (cross-reference under the old Latin 
name), Caprimulgus, eggs—measurement, incubation period, Raynor, voice, and 
Whip-poor-will (cross-reference under the English name). 

Under the heading of Turdus, 14 species are listed. 7. migratorius (our Robin) 
is represented by no less than 40 headings or subheadings, with up to 12 page 
references each. The headings for species outside the U. S. or Canada are also 
plentiful: for example, 39 for 7. merula the (European) Blackbird. 

Individual authors are listed in detail, either for papers and notes in Bird- 
Banding or for reviews of work elsewhere. For David Lack, the index has 35 
entries (including papers in which he was co-author). 

Subject headings and subheadings cover a wide field. Under the general head- 
ing of “management,” the heading “control” has 22 subheadings. Ten entries 
appear under the subheading “predators” and four under “DDT spraying, effect 
on birds” (the 1951-60 index volume will of course have many more entries under 
this last subheading) . 

We think that the new index will be highly useful for anyone who has the vol- 
umes of Bird-Banding for that decade. However, its usefulness does not stop 
there. The college reader who has access to these volumes in another part of the 
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institution, anyone with access to a nearby public library with the volumes, the 
reader who can consult them only on infrequent trips or by borrowing them by 
mail—each can use the index to determine in advance where to look, and save 
time and effort. Perhaps a university can use the index in branch libraries to 
facilitate use of a set of Bird-Banding in a central library. 

The extensive reviews of ornithological literature are indexed in detail, thus 
concentrating in a single place references to many of the more important books 
and papers published anywhere in the world in this decade, particularly those 
relating to field ornithology. Reference to this one volume may be simpler than 
consulting indexes of individual journals, especially if memory does not serve 
to recall for sure which journal and which year were involved—and many journals 
have no complete index. Compared to any annual list or index, the reader looks 
in one place, not ten; also, he may benefit from the more detailed headings and 
subheadings possible for a ten-year compilation. 

We are deeply indebted to Margaret B. Hickey, whose labors with the index 
made heavy demands on her time for years, and whose organizing ability and broad 
knowledge of ornithology have produced a volume which is far more than a rou- 
tine list of authors and titles. We are also greatly indebted to Benjamin and Mary 
Shaub, whose experience with lithoprinting saw the manuscript through the diffi- 
cult stages of final preparation of copy and actual printing. 

Copies of the index may be obtained from Mrs. J. R. Downs. So. Londonderry, 
Vt., at $3.00 (paperbound) or $4.50 (hard covers) to present NEBBA members 
or Bird-Banding subscribers; or $4.00 (paperbound) or $5.50 (hard covers) to 
others. All prices include postage. 


NOTES AND NEWS 


At the NEBBA annual meeting, considerable interest was shown in a display 
of new banding pliers, which appear to be of high quality. These resemble the 
original Kennard pliers (see “Pliers for Bird Banding,” by Frederic H. Kennard, 
Bull. NEBBA, 5: 105-108, July, 1929), which have not been available commercially 
for many years. Holes bored in flat-nosed pliers fit standard band sizes, so as to 
make it quite easy to get a perfect fit. This avoids the danger of lapped bands, 
which may injure the leg if not corrected, and which are troublesome to remove 
even with good tools. The new pliers differ from the Kennard type in having a 
split pin, which enables the user to open a band evenly with one operation. A 
spring on the side of the plier provides tension to keep the opened band in the 
plier while handling the bird. While new banders may welcome such pliers to 
increase their confidence in attaching the band, many experienced banders have 
shown interest in the pliers in order to handle birds more rapidly at peak times. 
One size will handle band sizes 0, 1, 1B and 1A (price $6.00), the other will 
handle sizes 2 and 3 (price $5.00); these prices include postage within the U. S. 
Orders should be sent to Mr. Roger N. MacDonald, 850 Main St., Lynnfield Center, 
Mass., who has developed and manufactured the pliers. 


Dr. W. Rydzewski has been appointed Professor of Ornithology at the Wroclaw 
University and Director of the recently founded Laboratory of Ornithology. He 
expects to continue publication of The Ring. His new address is: Laboratory of 
Ornithology, Sienkiewicza 21, Wroclaw, Poland. 


Dr. Lawrence Bartlett (Dept. of Zoology, University of Massachusetts, Amherst, 
Mass.) has been named chairman of a committee to prepare the index to Bird- 
Banding for the years 1951-60. An effort will be made to complete it in a shorter 
time than the 1941-50 index. 


The five sizes of mist nets handled by NEBBA will take birds up to the size of 
the largest shorebirds or small hawks. Details may be obtained from Mr. E. A. 
Bergstrom, 37 Old Brook Road, West Hartford 17, Connecticut. We are prepared 
to ship these nets by surface or air parcel post, in small or larger quantities, to 
most countries where such shipments are not restricted by government regulations, 
and where payment can be made either in U. S. dollars or in freely convertible 
currency. 
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